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GUIDE FOR SCIENCE LABORATORY-SAFETY

I. General Safety Procedures for the Science Laboratory

It is recommended that science teachers observe the following safety procedures:

I. Periodically review with the students the condition and proper location and use of safety
devices such as fire extinguishes, safety showers, first aid kits, fire blankets and eyewashes.

General good housekeeping procedures should be adhered to, with emphasis upon the proper
maintenance and storage of chemicals and equipment.

3. Students should be made fully aware of fire precautions, accident procedures, and evacuation

routes.

4. The instructor should strictly follow federal, state, and local regulations relating to school and

laboratory safety.

5. Laboratories should be provided with chemical spill packages, metal containers for the disposal
of broken glass, and a sand-filled container for the disposal of matches.

6. Laboratories should be equipped with main shut-off values and switches for water, gas and

electricity.

7. Hazardous materials should be maintained under lock and key at all times. Maintain minimum

amounts of chemicals in the classroom.

8. Lock all laboratory and storage facilities when they are not under direct supervision.

9. Label and date all reagent bottles.

10. Protect your,students against poisoning by providing adequate ventilation for volatile sub-
stances, and by providing instruction on the avoidance of ingestion of chemicals or plants.

1 I. Provide adequate shielding when performing demonstrations where the dangers of explosion,
implosion or spattering of chemicals exists.

12. Always stress safety in demonstrations or student experiments.

13. Provide sufficient time for students to set up equipment, perform the ex.periment, and proper-

ly clean up and store equipment and chemicals after they are used.

14. Instruct students concerning specific hazards and precautions at the beginning of each ex-

periment.

15. Instruct students never to eat or drink in the laboratory and never to use laboratory glassware

as food or drink containers.

4



16. Demand that chemicals goggles be worn at all times in the laboratory. This is required by
Pennsylvania law. (Act 116 of 1965).

17. Instruct students never to perform an unauthorized experiment or to use unauthorized equip-
ment or materials.

18. Caution students to exercise care in noting odors. Insist that they never taste, touch, or smell
substances without specific instructions from the teacher.

19. Never pipitte chemical reagents by mouth.

20. Instruct students concerning the proper procedures and precautions involved in inserting
glass tubing into a rubber stopper.

21. Instruct students to always slant t....st tubes away from themselves and/or other persons when
heating them.

22. Do not allow students to discard matches or other insoluble material in sinks.

23. Insist upon caution regarding long hair or loose clothing, especially when using sources of
open flame such as burners.

24. Insist that students wear laboratory aprons or coats when working in the laboratory.

25. Do not allow open shoes or sandals in the laboratory.

26. Discourage students from wearing contact lenses in the chemical laboratory because of the
dangers involved in case of chemical splashes or volatile substances.

27. Do not allow students to keep materials other than laboratory notebooks in the work area.

28. Caution students that it is unsafe to touch the face, moi'th or eyes or any other area of the
body after working with plants, animals or chemicals until they have thoroughly washed their
hands.

29. Provide adequate supervision of the laboratory at all times.

II. Some Specific Safety Procedures Regarding Chemicals

A. Chemical Storage

Proper chemical storage should prevent unauthorized removal of chemicals, protect the school
environment from excess chemical emissions, and provide protection from fire.

The chemical storage room should be .well ventilated, protected from sunlight and localized
heat sources, and dry. It should always be kept locked when not in use. The following precautions
should be taken:
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1. Flammable liquids (includes gasoline, kerosene, methyl acetate, alcohols, ketones, petro-
leum ether, pyridine, toluene, turpentine, xylene).

Store in safety cans not larger than one gallon capacity. Place in a separate metal
cabinet.

2. Oxidizers (includes ammonium nitrate, potassium nitrate, potassium permanganate,
sodium nitrate, metallic sulfates or permanganates).

Keep in a locked, light free metal cabinet.

3. Remainder of the chemicals,

Provide controlled storage, providing special handling where required by the nature
of the substance.

a. Metallic sodium or potassium must be stored under kerosene.

b. Do not store containers of sodium, potassium or calcium on shelves above aqueous
solutions or containers of water.

c. Store and cut white phosphorus under water. Change the water occasionally as it
becomes acidic.

4. Ether (Diethyl ether)

Ether requires special care for its storage and use.,'Ether slowly reacts with atmo-
spheric oxygen to form explosive peroxides. These unstable peroxides tend to concen-
trate because they are less volatile than the ether from which they were formed. We
recommend that ether should be purchased in small quantities and discarded within six
months after the container has been opened.

5. Refrigerator Storage of Chemicals

Ether or other flammable or explosive substances should only be stored in laboratory -
type spark and explosion - proof refrigerators. Home-type refrigerators are not suitable
for this type of storage because they have numerous open - type switches which may
spark and ignite any flammable or explosive vapors present.

6. Storage of Chemicals in Fume Hoods

Chemical fume hoods are not designed for storz.ge of volatile or flammable reagents,
and should not be used for this purpose. Hood ventilating systems are not designed for
continuous operation. A corrosive atmosphere may develop, causing the loss of labels.
Hoods do not provide security for chemicals. Any use of a hood for storage should be
d isco u raged .
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B. Chemical. Disposal

Small amounts of dilute acids, bases or salts may be flushed down the drain with large amounts

of water, but care should be taken to be certain that all chemicals disposed of in this manner are

water soluble, non-toxic, and in low concentrations.

Toxic or insoluble solids should be disposed of in crockery storage jars with lids. The contents

should be disposed of following proper prorzdures.

air:

Following is a partial list of materials which can be disposed of in a land fill or released to the

Argon
Asphalt
Batteries, Dry Cell
Borcn
Bromochloromethane
Calcium Carbonate
Calcium Oxide
Carbon Tetrafluoride
Chromium
Crude lime
Dichloromethane
Epoxy resin systems
Ferrosilicon
Helium
Hexachloroethane
Hexafluoroethane
Hydrogen
Latex
Magnesium Oxide
Metal Scrap
Molybdenum, insoluble compounds
Neon
Nitrogen
Nitrogen trioxide
Osmium tetroxide
Oxygen
Ozone
Pyjethruum
Silica
Sulfur
Sulfur hexafluoride
Tetrabromomethane
Tin, organic compounds
Titanium oxide
Trifluormeihane
Urea
Zinc Oxide
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Other compounds should be disposed of using the services of a licensed chemical disposal

company.

The following chemical disposal companies are licensed to operate in Pennsylvania. The
inclusion of their name and address in this publ:cation is for information only and does not imply
an endorsement or recommendation by the Department of Education.

Ecology Chemical and Refining Co.
Brush Creek Road and Penn Street
Manor, PA 15665

Telephone: (412) 864-5237 or
(412) 661-3434

Reclamation Services, Inc.
2042 Lenhart Road
Lansdale, PA 19446

Telephone: (215) 368-3100

U. S. Utilities Services Corp.
470 Mall Circle Drive
Monroeville, PA 15046

Telephone: (412) 373-1370

Waste Conversion Co.
2869 Sandstone Drive
Hatfield, PA 19440

Telephone: (215) 822-8996

Resource Technology Services, Inc.
6 Berke ly Road
Devon, PA 19333

Telephone: (215) 687-4592

C. Chemical Toxicity

Toxic chemicals may be classed as nuisances, irritants, corrosives, anaesthetics, allergens,
carcinogens, mutagens, teratogens, toxins, and central nervous system depressants. Chemical entry
occurs through the digestive tract, respiratory tract, or skin. The respiratory tract is the most
common entry pathway.

1. A partial list of substances whose fumes or dust are toxic when inhaled is as f011ows:

Acetic Acid (concentrated)
Ammonuim hydoxide
Benzene
Bromine
Carbon disulphide
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Carbon monoxide
Carbon tetrachloride
Chlorine
For:nic acid
Hydrochloric acid
Hydrofluoric acid
Hydrogen sulfide
Iodine
Mercury
Nitric Acid
Nitrogen- Oxides
Plastics (especially fumes when burning)
Perchloric acid
PotaSsium hydroxide
Sodium Hydroxide'
Sulfuric Acid ,.

Sulfur Dioxide

s,

1 Skin contact with some chemicals should be avoided because of possible tissue damage or
because of the ability of some toxic substances to penetrate the skin. Following is a
partial list of substances which should be kept from contact with the skin:

Bromine (liquid)
Carbon tetrachloride
Chromates
Dic. hromates
Formic acid
Hydrochlorie acid
Hydrofluoric acid
Iodine ...

Mercury
Nitric acid
Phosphoric acid (hot concentrated)
Potassium hydroxide
Sodium hydroxide
Sulfuric acid
Methyl alcohol
Butyl alcohol
Methyl acrylate
Perchlorethylene
Carbon disulfide
Benzene
Pesticides (nearly all)

,

3. Other chemicals are known to cause cancer. In the appendix are two articles distributed
by the Department concerning such carcinogenic chemicals.

N.B.. These are the only chemicals that we strongly recommend be eliminated from use
in the school laboratory. All other lists of chemicals can be safely used with the proper
precautions.
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4. Following is a partial list of unstable chemicals.

a. Ether - forms unstable peroxide's. Discard after six months.

b. Ammonium nitrate - decomposes exothermically above I60°C producing a large
volume of gasious products.

c. Formic acid (concentrated) may explode.

d. Phosphorus (white) - Spontaneously ignites in air at temperatures above 30° c.

e. Ammonaical silver nitrate solution (Tollen's reagent) - may detonate violently when
disturbed.

f. Benzoyl perodixe - extremely unstable

g. Nitrogen triiodide - Shock sensitive when dry

h. Picric acid (or metal picrates) - very unstable

5. Some chemicals are incompatable, producing violent reactions. Following is a partial list
of chemicals which should never be allowed to come together.

Compound
...

Acetic/kid

Acetone

Alkali metals
(e.g. sodium potassium)

,

Ammonia, anhydious

Ammonium nitrate

Aniline

Bromine, chlorine

Chlorates

1 07

IncOmpatable with

Nitric acid, peroxides, permanganates,
ethylene glycol, hydroxyl compounds

Concentrated nitric and sulfuric acid
mixtures

Carbon tetrachloride, carbon dioxide,
water, halogenated hydrocarbons

Mercury, chlorine, calcium hypochlorite,
iodine, bromine, hydrofluoric acid

Acids, flammable liquids, metal powders;
st&lfur, chlorates, any powdered organic
or combustable substance

Nitric acid, hydrogen peroxide.

Ammonia, petroleum gases, hydrogen,
sodium, benzene, finely divided metals.

Ammonium salts, acids, metal powders,
any powdered organic or combustable
substance



Chromic Acid

Flammable liquids

Hydrocarbons (propane, benezene,
. gasoline, etc)

Hydrogen peroxide

Hydrogen Sulfide

Iodine

Mercury

Nitric acid (con.)

Acetic acid, naphthalene, camphors,
glycerine, turpentine, alcohol, any
flammable liquid.

Ammonium nitrate, chromic acid, hydro-
gen peroxide, nitric acid, sodium peroxide,
halogens

Fluorine, chlorine, bromine, sodium per-
oxide.

Metals, metallic salts, alcohols, organic
substances, flammable substances

Oxidizing gases, fuming nitric acid.

Acetylene, ammonia, hydrogen .......
)....-.--

Acetylene, ammonia

Acetic acid, hydrogen sulfide, inflammable
liquids and gases

?.
Oxalic acid Silver, mercury

Potassium chlorate Acids, any organic substances

Potassium permanganate Sulfuric acid, glycerine, ethylene glycol

Sodium nitrate Ammonium salts

Sodium peroxide Ethanol, methanol, glacial acetic acid,
carbon disulfide, glycerine, ethylene
glycol, ethyl acetate.

Sulfuric acid Potassium chlorate or perchlorate,
potassium permanganate, similar com-
pounds of light metals

III. SAFETY PROCEDURES WHEN WORKING WITH .

MICROORGANISMS

1. The teacher and students should follow the same general safety procedures as in any science

laboratory, but they should be aware of the additional hazard presented by the possible

presence of infectious agents.

High school students should not worn with known pathogens. However, all microcultures
should be treated as though they were pathogenic.

11
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3. The most common sources of accidential microbial infection occur from oral aspiration from
pipettes, accidental syringe inoculation, animal bites, spray from syringes, centrifuge acci-
dents, cuts from contaminated glassware, spilling or dropping cultures, breathing of aerosols,
and contact with infected animals or their cages. Laboratory procedures that minimize these
dangers should be stricily followed.

4. The transfer or inoculation of cultures using a pipette should be accomplished with a bulb.

5. If pipetting by mouth is absolutely necessary, a cotton plug should be placed between th
liquid and the mouth piece and the pipette should be attached to a length of clean rubber or
plastic tubing.

6. In order to minimize the production of infectious aerosols, the pipette should always be
discharged below the surface of liquids. Never bubble air into a liquid or forcefully eject
the liquid from the pipette.

7. Used pipettes should immediately be placed in a disinfectant solution and autoclaved before
reuse.

8. Microbiological experiments using live animals should be discouraged.

9. When using an inoculating loop, allow the loop to cool before insertion into the medium
in order to avoid aerosal production. Avoid sudden movements which break the film loop.

10. Inspect all centrifuge tubes before use to guard against breakage. If breakage should occur,
fill the centrifuge cups with disinfectant as a precaution.

II. When sampling for microorganisms to inoculate cultures, be aware of the possible presence of
tetanus in soil and typhoid, botulism, and schistosomiasis organisms in standing water.

12. Do not contaminate cultures bNit oughing Or sneezing. Minimize culture exposure to air.

13. Culture dishes should be taped closed before being passed around the classroom.

14. In case a culture is accidentally spilled, clean the area with a strong disinfectant.

15. Autoclave all old - cultures before disposal. sf

16. Do not rely upon liquid disinfectants for complete sterilization. Autqclave.

IV. SAFETY PROCEDURES WHEN WORKING WITH PLANTS

I. All plants have not been thoroughly researched relatire to their toxicity. When working with
plants never place any part of the plant in your mouth or rub the sap or fruit juice on the
skin or into an open wound.



2. Avoid inhalation or exposure of the skin and eyes to the smoke from any burning plant or

plant part.

3. Do not pick or handle plants unknown to you.

4. Following is a partial list of plants known to cause reactions.

Apple - seeds
Autumn crocus - bulbs
Bineberry - berries
Black locust - bark, sprouts, foliage
Bleeding heart (Dutchman's breeches) - foliage, roots
Buttercup - all parts
Castorbean seeds
Crab apple foliage, seeds
Daphne berries
Death camas - all parts
Dieffenbachia - all p-arts
Elderberry - all parts except fruits
Elephant ear - all parts
English holly - berries
Foxglove - leaves
Honeysuckle - seeds
Horsechestnut - leaves, flowers and seeds
Hyacinth, Narcissus, Daffodil - bulbs
Iris - underground stems
Jack-in-the-Pulpit - all parts
Jessamine - berries
Lantana (red'sage) - green berries
Larkspur - young plant, seeds
Laurels, Rhododendron, Azaleas - all parts
Lilly of the Valley - leaves, flowers
Maidenhair trees (Ginko biloba) - fruits
Marsh marigold (uncooked) - all parts, sap
Mayapple - green apple, foliage, roots
Mistletoe - berries
Monkshood (Wolfbane) - fleshy roots
Moonseed - berries
Mushrooms - all parts
Nightshade - all parts, especially the unripe berry
Nettles - all parts
Oak trees - foliage, acorns unless prepared properly.
Oleander - leaves, branches
Peach - leaves
Pear - leaves
Plum - leaves
Poinsettia - leaves

10 13
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Poison oak - all parts
Pokeweed berries and roots
Potato - Vines, foliage, green tubers
Privet, common berries and leaves
Rosary pea - seeds
Rhubarb - leaf blade
Toadstools, other fungi all parts
Tomato - vines, foliage
Water hemlock - all parts
White snakeroot foliage
Wild carrot - foliage
Wild cumcumber - seeds
Witerrnd cultivated) Cherry - twigs, foliage
Wild radish - flowers, fruits, stalks
Wisteria - seeds, pods
Yew - all parts

V. RECOMMENDATIONS AND SAFETY PROCEDURES

i. WHEN WC itKING WITH ANIMALS

I . An adult supervisor should assume the primary responsibility for the care and general welfare
of animals.

2. All animals in the classroom must be lawfully acquired and kept in strict compliance with
federal, state and local laws and regulations.

3. All animals must receive humane treatment.

4. Animals should be caged in order to avoid animal bites to students and to protect the animals
from improper handling by students.

5. Be aware of and insist upon proper handling procedures and protective gloves and/or clothing.
Follow special handling requirements if the animal is pregnant, with young, orhungry.

6. Promptly treat any scratches or bites and isolate the animal for 10 days.

7. Animal care facilities should be cleaned frequently to remove anumal wastes, control vermin,

and keep pathogenic organisms at a minimum.

8. Maintain optimum housing conditions for each species including proper diet and sufficient

fresh water.

9 Reptiles such as snakes and turtles should be handled as little as possible, and the hands
should be thoroughly washed after handling them. Reptiles are potential carriers of salmonella.

10. Poisonous snakes, snapping turtles disease - carrying insects and harmful spiders should not

be kept in the classroom.
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II. No onimal should be subjected to stress, vain or discomfort.

_

12. Nutriti nal deficiency experiments should be conducted only to the symptomatic stage
and should cease before debilitating the animal. The animal should then receive a special diet
to speed its recovery.

13. No sugery should be performed on any living vertebrate.

14. Obtain all animals from a reputable supply house. Do not bring wild animals into the class-
room.

15. Any animal showing signs of disease should be isolated, its quarters diLinfected, and if the
diseased condition persists, humanely destroyed out of sight of the students

VI. SAFETY PROCEDURES IN WORKING
WITH ELECTRICITY

The severity of electrical shock is determined by the amount of current which flows through
the body. So, severe shock hazards may exist even when voltages are relatively low. Conditions
which allow more than 10 milliamps to flow through the body will cause a powerful shock. A flow
of from 100 to 200 milliamps may cause severe burns and unconsciousness. Conditions resulting in
a current flow above 200 milliamps may be fatal.

I. Electrical circuits and equipment should only be handled with dry hands.

2. Electrical equipment should not be handled on a wet or on a metallic floor.

3. Test all electrical equipment fr r breakage. Do not use equipment which produces even a
slight shock.

4. Shield all live electrical switches and connections.

5. Be aware of the main breaker for laboratory circuits.

6. Do not touch circuit parts with the power on.

7. Only use tools with insulated handles.

8. Check all circuits used by students before current is allowed to flow.

9. When assembling circuits connect the live portion last, when disassembling disconnect the
live portion first.

10. When plugging in equipment beware of sparks from a possible short circuit. When removing
plugs pull by the plug, not the cord.

11. Make certain that all electrical appliances and equipment are properly grounded.
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VII. GENERAL INFORMATION AND SAFETY PRECAUTIONS
INVOLVING THE USE OF LASERS IN SCHOOLS

The increased use of lasers in science classes may pose a potential hazard to students and
teachers. Following are considerations which must be taken into account when using such devices.

I. All lasers operated within the Commonwealth must be registered with the Pennsylvania
Department of Health, Bureau of Occupational Health. This is required by law and penalties
are imposed for failure to conform to this regulation.

-).. Never look directly into a laser beam, even from a distance. A laser beam usually cannot be
seen unless there are airborne particles such as dust or smoke to provide scattered reflective
surfaces. With some lasers, the beam cannot be seen even under these conditions.

3. Do not rely upon tinted glasses, sunglasses or other eye-protective devices unless the filtering
medium has been designed to attenuate the sepcific wave length produced by the laser in
question. There is no single type of glass filter which will protect at all laser frequencies.

4. Never leave an activated laser unattended. An unsuspecting person may accidentially look
into the beam, with resulting retinal damage. A warning sign should be posted when a laser
is in operation. A bell buzzer connected into the laser circuit might be used to give an audible
warning signal.

5. Keep the room lighting at a high level (about 200 foot candles) when operating the laser.
This will tend to keep the eye pupil small and minimize the possibility of retinal damage
due to inadvertent exposure.

6. Never shine a laser beam on any reflective surface. The reflections may approach direct beam
intensities. The average science laboratory is an extremely dangerous place to operate a laser
because of the presence of laboratory gas and water fixtures, which 'isually are chromium
plated with a highly reflective surface. It is difficult if not impossible to predict the angle of
reflection because of the irregular shape of the fixtures. Special care must also be taken wit,'
watch crystals, rings, metallic watch bands, tools, glassware, door knobs, screw heads and
other reflective objects. The floor, bench tops and cabinets should be covered with a dark,
light-diffusing material.

7. The coherent light beam is not the only possible source of danger. These devices have high
voltage power supplies and physical damage may result if the high voltage terminals are con-
tacted. All capacitors should be discharged before attempting any adjustments to the laser
tube or associated electronic components.

8. The laser should not be operated in a room contaminated with smoke n- dust, nor out of
doors in rain, snow, fog or heavy dust. Potentially dangerous secondary specular radiation
may result.

9. The flash tube of a pulsed laser should be shielded to prevent any one from looking directly
at the tube when it fires. Intense light in the white, ultraviolet and infrared portions of the
spectrum are produced which also may cause retinal damage.
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10. A safe laser operating procedure should be established. Prepare a checklist and follow it

precisely each time the laser is used.

I I . Operate the laser only under direct supervision of the teacher or a qualified paraprofessional.
Keep a record of the times of activation and the identities of the persons present.

12. A disarming device should be attached to the laser circuit. This device should be arranged

so that the laser cannot be fired when the disarming device is removed, The teacher can remove
the device or one of its components when he/she does not wish the laser to be activited

13. Never aim the laser beam toward windows or doorways, so that persons outside the room will
not be exposed inadvertently. The door or doors to the room in which the laser is operating
should be locked and a warning sign should be posted to prevent any one from entering
fte room during the time of activation.

With the proper safety precautions such as those described above the laser can be a valuable
tool for suence teaching and can be operated with a minimum risk to teachers and students. If the
above rules are disregarded the distinct possibility of retinal damage exists. This is a possibility
which must not be tolerated.
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VIII. MODEL ROCKETS

ACT 155 SESSION OF 1970

MODEL ROCKETS

ACT NO. 155 63

H. B. No. 1319

An Act establishing certain standards for the operation and use of model rockets and providing
penalties.

The General Assembly of the Commonwealth of Pennsylvania hereby enacts as follows:

Section I.

As used in this act, "model rocket" leans an aero-model that ascends into the air without
use of aerodynamic lifting forces against gravity and is propelled by means of a model rocket
engine, and "model rocket engine" means a device or combination of devices which provide the
necessary force or r tive power to cause the model rocket to move through the air.

Section 2.

Model rockets shall comply with the following requirements prior to launch, operation) and
flight:

( I) Gross weight, including the model rocket engine, shall not exceed five hundred grams.

(2) No more than four ounces of propellant materials shall be contained in a model rocket
engine at the moment of launch.

(3) Model rockets shall be so constructed as to be capable of repeated flights and shall
contain means for retarding descent to the ground so that the structure shall not be
substantially damaged and no hazard shall be created to persons and property on the
ground.

(4) Construction shall be of wood, plastic, paper, rubber or similar materials and without
substantial metal parts.

(5) Design and construction shall include attached surfaces which will provide aerodynamic
stabilizing and restoring forces necessary to maintain a substantially true and predictable
flight path.

(6) A model rocket shall not contain any type of explosive or pyrotechnic warhead.

Section 3.

Model rocket engines which supply the propulsive force for a model rocket shall conform
to the following standards:
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(1) A model rocket engine shall be a commercially manufactured device or combination
of devices wherein all chemical ingredients of a combustible nature are pre-mixed and
ready for use.

(2) The force or motive power shall be created by a rearward discharge of gas generated
by the combustion or other operation of materials contained solely within such device
or combinations of devices.

(3) Engines for model rockets must be certified by the National Association of Rocketry
(NAR) for sales and use throughout the Commonwealth.

(4) A model rocket engine shall be so designed and constructed as to be incapable of spcn-
taneom ignition or combustion in air, water, under pneumatic or hydraulic pressure,
as a result of motion or jarring, when subjected to a temperature of 170 degrees Fahren-
heit or less, or in glycerine.

1)3. 35 P S. pp 1281 to 1289.

Section 4.

Model rockets may be launched, operated and flown only in a location, not otherwise restrict-
ed by law, which shall comply with the following minimum standards:

(1) There shall be a ground area whose shortest dimension is no less than one-fourth the
anticipated maximum altitude of the rocket to be flown.

(2) Flight areas shall be located in such places as will not create a hazard to persons and
property in the vicinity of the area.

(3) Flight areas shall not contain or be located adjacent to high voltage power lines, major
highways, multi-story buildings or other obstacles.

Section 5.

Model rockets may be launched upon compliance with the following conditions:

(1) A device or mechanism shall be used which shall restrict the horizontal motion of the
model until sufficient flight velocity shall have been attained for reasonably safe, pre-
dictable flight.

(2) Launching or ignition shall be conducted by remote eletrical means fully under the
control of the person launching the model.

(3) A launching angle of more than sixty degrees from the horizontal shalt be used.

(4) At least one adult person shall inspect each model rocket before flight and shall super-
vise the launching of each model rocket.
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(5) All persons in the vicinity of the launching shall be advised that a launching is imminent
before a model rocket may be ignited and launched.

(6) Winds shall be less than twenty miles per hour and visibility shall be greater than two
thousand feet.

(7) Model lockets in flight shall not create a hazard to aircraft. Rocketeers must comply
with the Federal Aviation Act of 1958 covering Federal Aviation Regulations Part 101,
Subpart A pp 101.1a. 3. ii a through d.

(8) A model rocket shall not be used as a weapon against ground or air targets.

Section 6

Model rocket engines may be tested on the grcund for the purpose of determining perfor-
mance or may be used as the motive power of an experiment conducted en the ground under the
following minimum conditions:

(I) The model rocket engine shall be affixed to a testing device or to an immovable structure
in such manner that such engine may not become free during the conduct of such test
or experiment.

(2) The model rocket engine shall be ignited only by remotely operated electrical means
fully under the control of the person conducting the test or experiment.

(3) When tests or experiments are conducted indoors, the exhaust from each model rocket
engine so tested shall be directed into a nonflammable hood or vent which shall lead
directly to the outside of the building.

(4) Before a model rocket engine may be tested or used experimentally on the ground,
its exhaust path shall be cleared of all inflammable objects prior to the igniting of such
engine.

(5) Persons who conduct, participate in or observe static or ground testing of a model rocket
engine shall stand a safe distance away from such engine, and particularly its exhaust
path, at all times during the conduct of the test.

(6) At least one adult person shall inspect each model rocket engine to be tested and the
testing device to be used before such test may be conducted.

(7) No model rocket engine shall be tested on the ground or shall be used as the motive
power of an experiment conducted on the ground unless the conduct of such test or
experiment is supervised by at least one adult person.

Section 7.

The following activities are prohibited:
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(I) The use of model rocket engines for pyrotechnic purposes or for the primary purpose of
producing a spectacular display of color, sound, light or any combination thereof.

(2) Tampering with or making use of a model rocket engine in any manner or degree which
is contrary to the purpose for which such engine is designed and intended to be used,
or contrary to the provisions of this act.

(3) The ignition of any model rocket engine with such instantaneous and violent expansion
of gas or relinquishment of energy as to cause rupture of the casing.

(4) The launching, operating, discharging, flying or otherwise activating of a model rocket
without first having fully complied with the foregoing provisions of this act,

Section S

The provisions of this act shall not apply to the design, construction, production, maintenance,
launch, flight, test, operation or use of, or any other activity in connection- with, a model rocket
or model rocket engine, when carried on or engaged in by:

( I) The United States or this State,

(2) A college, university or other institution of higher learning, or

(3) Any individual, firm, partnership, joint venture, corporation or other business entity
engaged in research, development or production of rockets, rocket engines or propellants,
or components thereof, as a business.

Section 9.

Any person who violates any provision of this act shall be guilty of a misdemeanor and upon
conviction there shall be fined not more than five hundred dollars ($500) or imprisoned not more
than one year or both.

Approved the 8th day of July A.C. 1970.
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IX. EYE SAFETY

NO. 116

AN ACT

Providing for the use of eye protective devices by persons engaged in hazardous activities or ex-
posed to known dangers in schools, colleges and universities.

The General Assembly of the Commonwealth of Pennsylvania hereby enacts as follows:

Section 1.

Every teacher, student, visitor, spectator, and every other person in any shop or laboratory
in public or private schools, colleges and universities who is engaged in or is within the area of
known danger created by

(1) the use of hot liquids, solids or gases, or caustic or explosive materials, or

w
(2) the milling, sawing, turning, shaping, cutting, grinding or stamping of solid materials, or

(3) the tempering, heat treatment or kiln firing of metals and other materials, or

(4) gas or electric welding, or

(5) the repairing or servicing of vehicles, shall wear industrial quality eye protective devices
at all times while engaged in such activities or exposed to such known dangers.

Section 2.

Schools, colleges and universities shall have the power to receive Federal, State and local
moneys and to expend the same to provide such devices and shall furnish such devices to all visitors
and spectators and all other persons required under the provisions of this act to wear them.

Section 3.

Enforcement of this act shall be in accordance with standards, rules and regulations pro-
mulgated by the State Board of Education.

Section 4.

For the purposes of this act, "industrial quality eye protective devices" I mean devices meet-
ing the standards of the American Standard Safety Code for Head, Eye and Respiratory Protection,
Z2.I-1959, promulgated by the American Standards Association, Incorporated.

Section 5.

This act shall take effect immediately.



APPROVEDThe 10th day of July, A. D. 1965.

WILLIAM W. SCRANTON

The foregoing is a true and correct copy of Act of the General Assembly No. 116.

1"means" in original
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REGULATIONS GOVERNING THE USE AND CARE OF
PROTECTIVE EYE DEVICES IN THE SCHOOLS OF PENNSYLVANIA

ENFORCEMENT OF ACT 116 of 1965

I. An Act

To provide for the use of eye protective device4 by persons engaged in hazardous activities
or exposed to known dangers in schools, colleges, and universities.

II. To Whom And Where Does It Apply

To all pupils, teachers, visitors, spectators, and every other person upon entering and/or
engaging in Vocational, Industrial Arts, Science, and all other areas where knov ..-. dangers exist,
such- as shops or laboratories in public or private schools, colleges, and universities where the ac-
tivities enumerated in the Law are in progress, shall be required to wear industrial quality eye
protective devices.

Known dangers are the use of hot liquids, solids or gases, caustic or explosive materials, the
melting, sawing, turning, sliqning, cutting, grinding or stamping of solid materials, the tempering,
heat treatment or kiln firing of metals and othei materials, gas or electric welding, or the repairing
or servicing of vehicles. Persons exposed to these dangers shall wear industrial quality eye pro-
tective devices suitable for the specific hazards at all times while engaged in such activities or
exposed to such known dangers.

Enforcement of this Act shall include custodial, service, food preparation, and other areas
of school operation where eye hazards exist.

For the purpose of implementing this act, "industrial quality t:ye protective devices" means
Devices meeting the standards of the American Standard Safety Code for Head, Eye, and Respiratory
Protection, Z2.1 1959, promulgated by the American Standards Association, Incorporated

III. Who Is Responsible

Local boards of school directors, boards of education, college boards of trustees, and govern-
ing bodies of pi'vate schools shall adopt such rules and regulations as may be necessary for the
provision, maintenance, and use of eye protective devices as required to meet the provisions of the
law.

IV. For Nun-Compliance

In cases of non-compliance the Superintendent of Public Instruction may take whatever action
is deemed necessary.
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X. SAFETY CONSIDERATIONS IN THE USE OF EQUIPMENT
PRODUCING IONIZING RADIATION

High-voltage equipment may produce various kinds of radiation, but only ionizitiz, .,pes of
radiation such as x-rays and electrons are considered here. X-ray§ are produced where electrons
or other charged particles bombard matter. This requires:

I. An electron source as cathode;

2. A target or anode which the electrons can strike;

3. A high potential difference between the anode and cathode, such that the electrons
will attain sufficiently high velocity either to radiate signiarantly on rapid deceleration
(Bremsstrahlung) or to displace inner-shell electrons in the target material, resulting
in emission of characteristic x-rays.

4. Low gas pressure between cathode and anode, i.e., a modbrately good gas vacum.

A wide variety of high-voltage gaseous discharge ana electronic tubes satisfy these 'basic re-
quirements and hence produce x-rays. The quantity and energy of the ladiation produced will
depend on the construction of the tube and its operating current and voltage. Wherever there is

a choice. the tube should be operated at its lowest cur ent and its lowest voltage.

A X-ray Devices

This category includes therapeutic, radiographic, fluoroscopic and dental x-ray machines,

x-ray diffraction apparatus, industrial x-ray generators and shoefitting fluoroscopes. None of
these devices shall be used unless operated by a person familiar with x-ray safety precautions
and with the operation of the specific machine. Never expose any part of the human body to
the Radiation Beam. Do not use x-rays on humans for demonstration purposes. Fluoroscopes

are particularly hazardous a I shall not be used. I

Any electronic tube operating at a potential above 10 KeV should be considered as a possible

source of x-radiation even though it was not designed for that purpose. These include

I. Electron microscopes and their power supplies.

2. High power amplifying tubes, such as klystrons and magnetrons used for production
of microwave fields.

3. Radio transmitting tubes.

4. High voltage rectifier tubes, such as those used in power supplies.

5. Discharge tubes in which the gas pressure may be varied while studying electrical dis-
charges.

1. National Council on Radiation Protection. Radiation Protection in Educational Institutions, 1973 7109 Woodmont Avenue.

Washington, DC 20014.
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These devices are not considered dangerous when operating at voltages below 10 KeV since
thc tube walls will attenuate the radiation.

Several types of equipment normally found in schools may be perfectly safe to use by them-
selves but not when used in Lonjuaction with another item. For example the induction coil, Tes la
coils, Wimhurst static machines and small Van de Graaff generators are normally operated at atmos-
pherk pressure, and do not produce x-rays. However, if the voltage from such a source is applied
across an evacuated discharge tube, the production of x-rays can become a significant hazard.

GENERAL RULES FOR THE USE OF THE EQUIPMENT
PRODUCING IONIZING RADIATION

I. Operate all high voltage tubes at their lowest possible current and voltage.

2. Neves expose any part of the human body to an x-ray beam. Co not use x-rays on humans
for demonstration purposes.

3. Never use a fluoroscopic device.

4. Shield all electronic tubes which operate above 10 KeV to attenuate the x-rays produced.

5. Do not use induction coils, Tesla coils, Wimhurst maLhines or Van de Graaff generators in
conjunction with any discharge tube.

7uu
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XI. SAFETY PRECAUTIONS IN THE USE OF RADIOISOTOPES

Sealed or unsealed sources of radioactive materials produce a specific type of hazard requiring
spc,,ial precautions. Properly used they present less hazard than the corrosive acids routinely used
in the laboratory. To insure safety in the laboratory while using radioactive materials, the following
rules should be adopted and rigidly enforced by the instructor. Students should be given a copy of
these rules, and should be thoroughly familiar with them before being allowed to work in the
radioisotope laboratory. Any person who breaks these rules should be seriously reprimanded.
A copy should be'posted in a prominent place within the laboratory.

ALL PRECAUTIONS POSSIBLE MUST BE TAKEN TO PREVENT INHALATION, INGESTION
OR SKIN CONTACT WITH RADIOISOTOPES, AND TO MINIMIZE EXPOSURE TO IONIZING
RADIATION. THEREFORE, THE FOLLOWING RULES WILL BE IN EFFECT:

1. There will be no eating, drinking or smoking in this laboratory.

2. Keep your hands away from your mouth, nostrils and eyes.

3. All wok with unsealed sources must be carried out in fiberglass worktrays. These trays will
be lined with paper having a non-absorbent base to retain spills and facilitate decontamination.

4. Laboratory coats must be worn at all times when working in this laboratory.

5. Rubber or plastic gloves will be worn at all times when handling unsealed solutions. These
gloves must be washed with detergent and water, monitored, and rewashed if contaminated,
before removal. The hands will then be washed and monitored.

. Signs indicating radioactive materials and bearing the radiation symbol must be in prominent
display during any experiment with unsealed radioactive sources.

7. All radioactive contaminated materials must be plainly 13beled.

8. Solid radioactive waste will be placed in the clearly marked "hot" waste can. No other type
of waste will be placed in this can, and no solid radioactive materials will be disposed of
elsewhere.

9. The instructor will be consulted before any liquid radiosotopes may be disposed of, to insure
proper disposal.

10. There must be no pipetting by mouth. A propipetter will be used.

11. All spills of radioactive material must be reported to the instructor immediately, and de-
contamination procedures initiated under his/her personal supervision.

I All radioactive sources should be dried and sealed before counting to avoid contaminating
the equipment.

2"
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If you should have any questions concerning the proper use or disposal of radioactive material,
please contact one of the following:

John J. McDermott
Senior Program Adviser, Science
Bureau of Curriculum Services
Pennsylvania Department of Education
P. 0. Box 911, 333 Market Street
Harrisburg, PA 17108
(717) 787-7320

Thomas M. Gerusky, Director
Bureau of Radiation Protection and Toxicology
Pennsylvania Department of Environmental Resources
Fifth Floor, Fulton Building
Harrisburg, PA 17126
(717) 787-2480

004., 0
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Commonwealth of Pennsylvania
Dwaaresent of Education

&Iola: Possible Carcinogens in the
High School Science Laboratory

To: Chief School Administrators

Intermediate Unit Executive Directors
School Board Secretaries

...ea Vocational Technical S-hool

From: Frank S. Manchester
Commissioner for Basic Edu tion

BASIC EDUCATION 12_76
CIRCULAR

Daft IOSUID

January 30, 1976

MIMICS 01, SHIRTS 1

Aff ZOPIRCS

Indefinite
YNI$ MATLRGAI. MAY OZ ROPOOOUCZO

Administrators: Please distribute this memo to your science teachers.

Several chemicals which have been found to cause cancers in animals
and/cr humans may be in use in high school or college laboratories within the
Commonwealth. Because some of these compounds have a long latency period,
they may prodOce carcinomas several years after exposure.

For this reason we recommend that students be prohibited from
conducting experiments uSing the following polycyclic or polynuclear organic
compounds:

4-Nitrobiphenyl
alpha-Naphthylamine
beta-Naphthylamine
Methyl chloromethyl ether
3, 3' Dichlorobenzidine
Beniidine
4-Aminodiphenyl
Ethyleneimine
beta-Propiolactone
2-Acetylaminoflorene
4-Dimethylaminoazobenzene
N-Nitrosodimethylamine
Vinyl Chloride
bis (Chloromethyl)

Although exposure to these chemicals under normal classroom circumstances
would be minimal compared with the daily exposure in industry which might cause
cancer, the fact that these chemicals are proven carcinogens justifies
prohibiting their use in the secondary school laboratory.

If you have any questions about the use or disposal of these chemicals,
please contact:

John J, McDermott
Senior Program Adviser, Science
Pennsylvania Department of Education
Box 911

Harrisburg, PA 17126
(717) 787-7320

3
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John W. Knauber, Director
Bureau of Occupational Health
Pennsylvania Department of
Environmental Resources
Sixth Floor Fulton Building
Harrisburg, PA 17126
(717) 787-6525



Commonwealth of Pennsylvania
DEPARTMENT OF EDUCATION

November 5, 1976

SUBJECT: Alternative Naming of Carcinogens in

Possible Use in_Pennsylvania Schools

TO: Chief School Administrators
Intermediate Unit Executive Directors

Area Vocational-Technical Schools
Diocesan Superintendents
Administrators of Nonpublic Schools

Note: Please distribute this announcement to your science teachers.

Assistant Commissioner for Basic uc ion
7.11740gZFROM: Bertha P. Boyd

Basic Education Circular 12-76, issued January 30, 1976,

listed chemicals in possible use in high school or college laboratories,

which have been found to cauee cancers in animals and/or humans. It was

strongly recommended that their use be prohibited in secondary school

laboratories.

Because various systems of nomenclature are used in chemistrj

today, many of these cancer- causing chemicals have more than one name.

A list of alternate names for these compounds follows:

Carcinogens and Synonyms

Carcinogen Synonyms

Benzidine

Bischlormethyl Ether

Beta-Propiolactone

,34

Benzidin
4,4'-Biphenyldiamine
C.I. Azoic Diazo Component 112
4,4' -Diaminobiphenyl
p-Diaminodiphenyl
4,4' -Diaminodiphenyl
4,4; -Diphenylenediamine
Fast Corinth Base

Bis-CME
BCME
Chloromethyl Ether
sym-Dichloromethyl Ether

2- Oxetanone

Betaprone
BPI.

Hydracrylic Acid, beta, Lactone
3-Hydroxypropionic Acid Lactone

Propanolide

Beta- Propionolac tone

Beta-Proprolactone



Dichlorobenzidine

Alpha -Naphthylamine

Beta -Naphthylamine

Acetyl-Aminofluorene

Aminodiphenyl

3,3'-Dichlorobenzidine
4,41-Diamino-3,3J-Dichlorobiphenyl
3,3'-Dichlorbenzidin
0,0I-Dichlorobenzidine
3,31-Dichloro-4,41-Biphanyldiamine
3,3'-Dichlorobipheny1-4,41-Diamine
3,3'-Dichloro-4,4'-Diaminobiphenyl

1-Naphthylamine
1-Aminonaftalen
1-Aminonaphathalene
Antioxidant-MB
C.I. Azoic Diazo Component 114
Fast Garnet B Base
Fast. Garnet Base B
Alpha-Nafthylamin
Naphthalidam
Naphthalidine

2-Naphthylamine
2-Aminonaftalen
C.I. 37270
Fast Scarlet Base B
2-Naphthalenamine
Beta-Nafthylamin

AAF
2-AAF
2-Acetamidofluorene
2-Acetaminofluorene
N-Acetyl-2-Aminofluorene
2-Acetylaminofluorene
FAA
2-FFA
N-2-Fluorenylacetamide
N-Fluoren-2-ylacetamide

4-Biphenylamine
prAminobiphenyl
4-Aminobipheny1
p-Aminodiphenyl
4-Aminodiphenyl
Biphenylamine
1,1'- Biphenyl -4 -Amine

p-Biphenylamine
p-Phenylaniline
Xenylamin
Xenylamine
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Dimethyl-Aminoazobenzene p-DimethylaminoszoLenzene
Benzeneazodimethylaniline
Brilliant Fast Oil Yellow
Brilliant Fast Spirit Yellow
Brilliant Oil Yellow
Butter Yellow
Cerasine Yellow GG
C.I. i1020
C.I. Solvent Yellow 2
DAB

N,N-Dimethy-4-Aminoazobenzene
p-Bimethylaminoazobenzen
p- Dimethylaminoazobcnzene
4-Dimethylaminoazobenzene
4-(N,N-Dimenthylamino)azobenzene
4 -Dime thylaminoazobenzol

4-Dimethylaminophenylazobenzene
N,N-Dimethyl-p-Phenyla7oaniline
Dimethyl Yellow
DMAB

Enial Yellow 2G
Fast Oil Yellow B
Fat Yellow
Fat Yellow A
Fat Yellow R
Fat Yellow Ad 00
Fat Yellow ES
Fat Yellow ES Extra
Fat Yellow extra cone

Dimethyl7Aminoazobenzene Grasal Brillian Yellow
Methyl Yellow
Oil Yellow D
Oil Yellow G
Oil Yellow 2G
Oil Yellow 20
Oil Yellow. 2625

Oil Yellow BB
Oil Yellow FN
Oil Yellow X
Oil Yellow GR
Oil Yellow II
Oil Yellow Pel
Oleal Yellow 2G
Orangol Yellow ADM
Orient Oil Yellow GG
Petrol Yellow WT
Resinol Yellow GR
Silotras Yellow T2G
Somalia Yellow A



Nitrobiphenyl

Nitro -Sodimethylamine

Methyl Chloromethyl Ether

Stear Yellow JB
Sudan Yellow GG
Sudan Yellow GGA
Toyo Oil Yellow G
Waxoline Yellow ADS
Yellow G Soluble in Grease
Zlut Maselna

p-Nitrobiphenyl
4-Nitrobiphenyl
4-Nitrodiphenyl

N-Nitrosodimethylamine
N,N -Dimethylnitrosamine
Dimethylnitrosoamine
DMN
DMNA

Chlor.imethylether
Chloromethyl Methyl Ether
CMME

Methylene (BIS)-Chloroaniline 4,4'-Methylenebiso 2- chlorobenzenamine
Aniline, 4,4'-Methylenebiso-2-Chloro
3,3'-Dichloro-4,4'-Diaminodipheylmethane
4,4'-Methylene(Bis)-Chloroaniline
Methylene.4,4'-Bis(o-Chloroaniline)
p,W-Methylenebia

(alpha-Chloroaniline)
4,4'-Methylenebis (2-Chloroaniline)
4,4'-Methylenebis (o-Chloroaniline)
MOCA

Ethyleneimine

Vinyl Chloride

Azocyclopropane
Aziridine
IH-Azirine, Dihydro
Dimethylenimine
El

Ethylenimine
Ethylimine

Chloroethene
Chloroethylene
Trovidur
Vinyl C. Monomer
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If you have any questions about the use or disposal of these

chemicals, please contact:

John J. McDermott
Senior Program Adviser, Science
Pennsylvania Department of Education

P.O. Box 911
Harrisburg, PA 17126

Telephone: 717/787/7320

U
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II SOURCES OF RADIOISOTOPES, LICENSING

On June 14, 1946, an article appeared in Science announcing that reactor radioisotopes were
available from government agencies. On August 2, 1946 the initial shipment, a small amount
of Carbon-14, was sent to the Barnard Cancer Hospital in St. Louis, Missouri.

By 1959, the Atomic Energy Commission (presently the U.S. Energy Research and Development
Administration) had issued licenses to 2,555 institutions for use in medical application, 16,000 to
individual companies, and 1,562 to research groups.

"Figures from Oak Ridge National Laboratory show a rise from
14,162 shipments of a total of 166,629 curies-lin 1957, to 14,131
shipments of 228,714 curies in the next year, and 12,028 shipments
of a total of 222,708 curies in the current year ended November
30, 1959. The shipments do not include those of retail suppliers
which approximate 1,000,000 shipments per year."8

On January 11, 1956, the Commission made available to the general public small amounts
of radioactive matenals. Following are excerpts from. Rules of General Applicability to Licensing
of Byproduct Material, U.S. Nuclear Regulatory Commission Rules and Regulations, Title 10,
Chapter I, Part 30, April 30, 1975.

30.18 Exempt quantities.

(a) Except as provided in paragraphs (c) and (d) of this section,
any person is exempt from the requirements for a license set forth
in section 81 of the Act and from the regulations in Parts 30-34
of this chapter to the extent that such person receives, possesses,
uses, transfers, owns, or acquires byproduct material in individual
quantities each of which does not exceed the applicable quantity
set forth in S30.71, Schedule B.

(b) Any person who possesses byproduct material received or
acquired prior to September 25, 1971, under the general liwnse
then provided in S 31.4 of this chapter is exempt from the
requirements for a license set forth in section 81 of the Act and
front the regulations in Parts 30.34 of this chapter to the extent
that such person possesses, uses, transfers, or owns such byproduct
material.

(c) This section does not authorize tie production, packaging,
repackaging, or import of byproduct material for purposes of
commercial distribution...

(d) (Refers to restrictions on commercial distribution, import,
or transfer of byproduct materials.)

30.2/ General licenses.

(a) A general license is hereby issued: (2) to transfer, receive,
acquire, own, possess, use, and import the quantities of byproduct
material listed in 30:71, provided that no person shall at any one
time possess or use, pursuant to the general licensing provisions of
this paragraph, more than a total of ten such scheduled quantities.

7A curie is the number of redloective disintegrations equal to that undergone by one gram of radium, i.e. 3.7 X 1010 disintegrations
.1S.0 .

0Rediolsesopse in Science and Industry, A ilpoolei fbport of the Atomic Enemy Commission. January, 1960, p. 2.
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30.31 Types of licenses.

Licenses for byproduct matenal are o: two types: General and
specific Specific licenses are issued to named persons upon
applications filed pursuant to the regulations in this part of Put
32.36. General licenses are effective without the filing of applications
with the Commission or the issuance of licensing documents to
particular persons.

30.32 Application for specific licenses.

(a) Applications for specific licenses should be filed in duplicate
on Form NRC-313. "Application for Byproduct Material License."
with the Director of Nuclear Material Safety and Safeguards, U.S.
Nuclear Regulatory Commission, Washington, D.C. 20555.

30.71 Schedule B.

The following quantities of byoroduct material are generally
licensed pursuant to 30.21 (a) (2).

Byproduct Material Microcuries Byproduct Material Microcuries

Antimony 122 (Sb 122) 400 Cobalt 58 (Co 58) 10
Antimony 124 (Sb 124) 10 Cobalt 60 (Co 60) 1

Antimony 1'5 (Sb 125) 10 Copper 64 (Cu 64) 100
Arsenic 73 (As 73) 100 Dysprosium 165 (Dy 165) 10
Arsenic 74 (As 74) 10 Dysprosium 166 (Dy 166) 100
Arsenic 76 (As 76) 10 Erbium 169 (Er 169) 100
Arsenic 77 (As 77) 100 Erbium 171 (Er 171) 100
Barium 131 (Ba 131) 10 Europium 151 9.2h (Eu 152 9.2h) 100
"Barium-133 (Ba 133) 10 Europium 152 13 yr (Eu 152 13 yr) 1

Barium (140 (Ba 140) 10 Europium 154 (Eu 154) 1

Bismuth 210 (Bi 210) 1 Europium 155 (Eu 155) 10
Bromine 82 (Br 82) 10 Fluorine 18 (F 18) 1,000
Cadmium 109 (Cd 109) 1G Gadolinium 153 (Gd 153) 10
Cadmium 115m (Cd 115m) 10 Gadolinium 159 (Gd 159) 100
Cadmium 115 (Cd 115) 100 Gallium 72 (Ga 72) 10
Calcium 45 (Ca 45) 10 Germanium 71 (Ge 71) 100
Calcium 47 (Ca 47) 10 Gold 198 (Au 198) 100
Carbon 14 (C 14) 100 Gold 199 (Au 199) 100
Cenum 141 (Ce 141) 100 Hafnium 181 (Hf 181) 10
Cerium 143 (Ce 143) 100 Holmium 166 (Ho 166) 100
Cerium 144 (Ce 144) 1 Hydrogen 3 (H 3) 1,000
Cesium 131 (Cs 131) 1,000 Indium 113m (In 113m) 100
Cesium 134m (Cs 134m) 100 Indium 114m (In 114m) 10
Cesium 134 (Cs 134) Indium 115m (In 115m) 100
Cesium 135 (Cs 135) 10 Indium 115 (In 115) 10
Cesium 136 (Cs 136) 10 Iodine 125 (I 125) 1

Cesium 137 (Cs 137) 10 Iodine 126 (I 126) 1

Chlorine 36 (C1 36) 10 Iodine 129 (1 129) 0.1
Chlorine 38 (0 38) 10 Iodine 131 (I 131) 1

Chromium 51 (Cr 51) 1,000 Iodine 132 (I 132) 10
Cobalt 58m (Co 58m) 10 Iodine 133 (I 133) 1
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Byproduct Material Microcuries Byproduct Material Microcuries

Iodine 134 (1 134) 10 Samarium 151 (Sm 151) 10
Iodine 1:45 (I 135) 10 Samarium 153 (Sm 153) 100
Iridium 192 (1r 192) 10 Scandium 46 (Sc 46) 10
Iridium 194 (Ir 194) 100 Scandium 47 (Sc 47) 100
Iron 55 (Fe 55) 100 Scandium 48 (Sc 48) 10
Iron 59 (Fe 59) 10 Selenium 75 (Se 75) i0
Krypton 85 (Kr 85) 100 Silicon 32 (Si 31) 100
Krypton 87 (Kr 87) 10 Silver 105 (Ag 105) 10
Lanthanum 140 (La 140) 10 Silver 110m (Ag 110m) i
Lutetium 177 (Lu 177) 100 Silver 111 (Ag 111) 100
Manganese 52 (Mn 52) 10 Sodium 24 (No 24) 10
Manganese 54 (Mn 54) 10 Strontium 85 (Sr 85) 10
Manganese 56 (Mn 56) 10 Strontium 89 (Sr 89) 1

Mercury 197m (Hg 197m) 100 Strontium 90 (Sr 90) 0.1
Mercury 197 (Hg 197) 100 Strontium 91 (Sr 91) 10
Mercury 203 (Hg 203) 10 Strontium 92 (Sr 92) 10
Molybdenum 99 (Mo 99) 100 Sulphur 35 (S 35) 100
Neodymium 147 (Nd 147) 100 Tantalum 182 (Ta 182) 10
Neodymium 149 (Nd 149) 100 Technetium 96 (Tc 96) 10
Nickel 59 (Ni 59) 100 Technetium 97m (Tc 97m) 100
Nickel 03 (Ni 63) 10 Technetium 97 (Tc 97) 100 9r,
Nickel 65 (Ni 65) 100 Technetium 99m (Tc 99m) 100
Niobium 93m (Nb 93m) 10 Technetium 99 (Tc 99) 10
Niobium 95 (Nb 95) 10 Tellurium 125.n (Tc 125m) 10
Niobium 97 (Nb 97) 10 Tellurium 127m (Te 127m) 10
Osmium 185 (Os 185) 10 Tellurium 127 (Te 127) 100
Osmium 191m (Os 191m) 100 Tellurium 129m (Te 129m) 10
Osmium 191 (Os 191) 100 Tellurium 129 (Te 129) 100
Osmium 193 (Os 193) 100 Tellurium 131m (Te 131m) 10
Palladium 103 (Pd 103) 100 Tellurium 132 (Te 132) 10
Palladium 109 (Pd 109) 100 Terbium 160 (Tb 160) 10
Phosphorus 32 (P 32) 10 Thallium 200 (T1 200) 100
Platinum 191 (Pt 191) 100 Thallium 201 (T1 201) 100
Platinum I93m (Pt 193m) 100 Thallium 202 (T1 202) 100
Platinum 193 (Pt 193) 100 Thallium 204 (TI 204) 10
Platinum I97m (Pt I97m) 100 Thulium 170 (Tm 170) 10
Platinum 197 (Pt 197) 100 Thulium 171 (Tm 171) 10
Polonium 210 (Po 210) 0.1 Tin 113 (Sn 113) 10
Potassium 42 (K 42) 10 Tin 125 (Sn 125) 10
Praseodymium 142 (Pr 142) 100 Tungsten 181 (W 181) 10
Praseodymium 143 (Pr 143) 100 Tungsten 185 (W 185) 10
Promethium 147 (Pm 147) 10 Tungsten 187 (W 187) 100
Promethium 149 (Pm 149) 10 Vanadium 48 (V 48) 10
Rhenium 186 (Re 186) 100 Xenon 131m (Xe 131m) 1,000
Rhenium 188 (Re 1E3) 100 Xenon 133 (Xe 133) 100
Rhodium 103m (Rh 103m) 100 Xenon 135 (Xe 135) 100
Rhodium 105 (Rh 105) 100 Ytterbium 175 (Yb 175) 100
Rubidium 86 (Rb 86) 10 Yttrium 90 (Y 90) 10
Rubidium 87 (Rb 87) 10 Yttrium 91 (Y 91) 10
Ruthenium 97 (Ru 97) 100 Yttrium 92 (Y 92) 100
Ruthenium 103 (Ru 103) 10 Yttrium 93 (Y 93) 100
Ruthenium 105 (Ru 105) 10 Zinc 65 (Zn 65) 10
Ruthenium 106 (Ru 106) 1 Zinc 69m (Zn 69m) 100
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Byproduct Material Microcodes

Z..:c 69 (Zn 69) 1,000
Zirconium 93 (Zr 93) 10
Zirconium 95 (Zr 95) 10
Zirconium 97 (Zr 97) - 10
Any byproduct material not
listed above other than alpha
emitting byproduct material

Isotope Usual Chemical Half-life Beta Energy Gamma Energy

Fonn (MeV) (MeV)

Iodine 131 Nal
Phosphorus 32... NuH2PO4

8.08 days 0.608 et... 0.364 et.
14.3 days 1,701 None

Calcium 45 CaC12

Carbon 14 Na2CO3
Cesium 137 CsC1

Barium 137 BaC12
Chlorine 36 KC I

Chromium 51.... CrC13
Cobalt 60 CoC12
Indium 113m.... InC I 3
Iron 59 FeC13

Nickel 63 NiC12
Ruthenium 106. RuC13
Rhodium 106.... RhC13
Sodium 22 NaCI
Strontium 89.... SrC12
Strontium 90.... SrC12
Sulfur 35 H2SO4
Thallium 204 T1NO3
Yttrium 90 YC13
Zinc 65 ZnC12

163 days 0.254 None
5,562 yrs 0.155 None
30 yra 0.51 et None
2.6 min. None 0.662
308,000 yrs. 0.714 None
27.8 days None 0.32 et
5.27 yrs 0.306 1.17, 1.33
100 min. None .393
45.1 days 0.462 et 0.191, 1098

1.289
85 yrs 0.067 None

1.0.yrs 0.0392 None
30 sec. ...... ... 3.53 et 0.513. 2.41 et
2.6 yrs 0.5813+ 0.511, 1.28
53 days 1.463 None
25 yrs 0 Cl None
87.1 days 0.167 None
4.0 yrs 0.765 None
2.54 days 2.18 None
250 days 0.32513+ . 1.12 et
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PART]19

UNITED STATES NUCLeAti rmiULATORY COMMISSION

RULES and REGULATIONS
MU 10. mullet 1, 0001E OF PEDIRAL REOULATIONSINISOY

NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS;
INSPECTIONS

Sec.
19.1 Purpose.
19.2 Scope.
19.3 Definttiosu.
19.4 Interpretations.
19.5 Communications.
19.11 %sting of notices to workers.

lastructioa to workers.
19.13 Notifications end reports to individuals
19.11 Presence of ropmentstim bt liormerni

and workers during inspections.
19.15 Ontsultstion with workm daring is-

*Portions.
19.16 Requests by workers for inspections.
19.17 Inspection not warranted; informal ret

view.
19,30 Violations.
19.31 Application for exottratiofie

LLMtaimination prohibited.

Aterscarrr: Rocs 53. SS, 53, 103, 104, 161.
Pub. L. 13-703, ea suit. 910. 933. 935, 996.
637, 941, as mended (43 U.S.C. 2073, 2093,
2111. 2135, 2134, 2301); 04c. 403, Pub. L. 93-
431, 62 stet. 1254 (42 17.1.0. 5191)

F1 19.1 Purpose.
The regulations in this part Mtablish

requirements for notices, instructions,
and reports by licensees to individuals
participating in licensed activities, and
options avidlable to such individuals in
connection with Commission inspections
of Menaces to ascertain comellance with
the provisions of the Atomic Energy Act

, of 1954, as amended. Title II of the En- t?.
p era Reorganization Act of 1974. and reg- to'
ss ulations. orders, and licenses thereunder r
E regarding radiological working condi- v-

dam
1 19.2 Scope.

The regulations in this part apply to
all persons who receive, possess, use, or
transfer material licensed by the Nuclear
RegulatOry Commission pursuant to the
regulations In Parts 30 through 35, 40,
or 70 of this chapter, Including persons li-
censed to operate a production or utili-
zation facility pursuant to Part 50 of t
this chapter.

11 19.3 Definitions. ,LL

ge As used in this part:
g (a) "Act" means the Atomic energy
re Act of 1954, (63 Stat. 919) including any
se amendments thereto;7 co ..............n. meant the United Stelae

Necker Resulatoty Commistioe:

(c) "Worker" means an individual I sued Puntuant to subpart B of Part 2 of
engaged in activities licensed by the Cora-' 4 this chanter. end any response from the
misaion and controlled by a licensee. 6 licensee.
but does not include the licensee. g (b) If posting of a document specified'

(d) "License" means a license issued! w in paragraph (a) (1), (2) or (3) of this
Under the regulations in Parts 30 through U. section is not practicable, the licensee
35, 40, or 70 of this chapter, including may post a notice which describes the
licenses to operate a production or utile.' document and states where it may be
sation fecility pursuant to Part 50 of this exairdned-
chapter. "Licensee" means the holder of
such a license. (c) Form NRC-3, "Notice to Em-

(e) "Restricted area" means any area Planes", shall be posted by each 11-
access to which is controlled by the It- cameo wherever individuals work in or
censee for purposes of protection of in- r, frequent any portion of a restricted area.
dividuals from exposure to radiation and li; Naze: coo" of Form NR0.4 may be ob.
radioactive materials. "Restricted area" CC tamed by writing to the Director of the
shall not include any areas used as rest- Ls appropriate II S. Nuclear Regulatory coin-
donned quarters, although a separate 0 mission Inspection and Enforcement Re-
room or rooms in a residential builling &lona Office listed In Appendix -1:)-, Part 20
may be set apart as a restricted are.. of this chapter. or the Director. Office of In-

spection and Enforcement, U.B. Nuclear Reg-
§ 19.4 Inierpretadons. ulatory Commission. Washington. D.C. 20565.

Except as specifically authorized by the
Commission in writing. no interpretation td) Documenta, notices, o

1

r forms'
ee the meaning of the regulations in this posted pursuant to this section shall SP-
part by any °Meer or employee of the pear in a sufficient number of places to
Commission other than a written in- permit individuals engaged in licensed
terpretation by the General Counsel will activities to observe them on the way to
be recognized to be binding upon the or from any particular licensed activity
Commission. location to which the document applies.

shall be conspicuous, and shall be re-
119.5 Communications. placed if defaced or altered.

Except where otherwise specified in (e) Commission documents postedpursuant to paragraph fa) io of this
this part, all communications and reports section shall be posted within 2 working

days after receipt of the documents from
the Commission; the licensee's response,
if any, shall be posted within 2 working
days after dispatch by the licensee. Such
documents shall remain posted for a
minimum of 5 working days or until ac-
tion correcting the violation has beenccU. completed, whichever ie later.

8 5 19.12 Instructions to workers.
All individuals working in or frequent-

ing any portion of a restricted area shall
be kept informed of the storage, trans-
fer, or use of radioactive materials or of
radiation in such portions of the re-
stricted area; shall be instructed in the
health protection problems associated
With exposure to such radioactive mate-
rials or radiation, in precautions or pro -
cedure i to minimise exposure, and in the
purposes and functions of protective de-
vices employed; shall be instructed in,
and instructed to observe, to the extent
within the worker's control, the applica-
ble provisions of Commission regulations

concerning the regulations in this part
should be addressed to the Director, Of-
flce of Inspection and Enforcement. U.S.
tiuclear Regulatory Commission. Wash-
ington, D.C. 20555. Communications. re-
ports, and applications may be delivered
in perion at the Commission's offices at
1717 Ii Sleet, NW., Washington, D.C.;
or at 7920 Norfolk Avenue, Bethesda,
Maryland.

I 19.11 Posting of notices to workers.
(a) Each licensee shall poet current

copies of the following documents: (1)
The regulations in this part and in Part
20 of this chapter; (2) the license, license
conditions, or documents incorporated
into 'a license by reference, and amend-
ments thereto; (3) the operating pi °cc-
dures applicable to licensed activities;
(4) any notice of violation involving
radiological working conditions, proposed
imposition of civil penalty, or order is-.
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PART19 NOTICES, INSTRUCTIONS. AND RFPORTS TO WORKERS; INSPECTIONS

sad licenses for the protection of per-
sonnel from exposures to radiation or
radioactive materials occurring in such
areas: shall be Instructed on their te-
sPonelbility to report promptly to the li-
censee any condition which may lead to
or cause a violation of Commission regu-
lations and licenses or unnecessary ex-
posure to radiation or to radioactive Ma-
terial: shall be instructed in the appro-
priate response to warnings made In the
event of any unusual occurrence or mal-
function that may involve exposure to
radiation cc radioactive material; and
shall be advised ea to the radiation et-
posure reports which workers may re-
quest pursuant to f 19.13. 'The extent cif
these instructions shall be commensur-
ate with potential radiological health
protection problems in the restricted

§ 19.13 Itionfiestielse said reports le toss.
dividaals.

(a) Radiation exposure data for an
individual. and the results of any meas-
urements. analyses, and calculations of
radioactive material deposited or re-
tained in the body of an individual. shall
be reported to the individual as specified
in this section. The information reported
shall include data and results obtained
pursuant to Commission regulations, or-
ders or license conditions, as shown In
records maintaiped by the license* Pur-
suant to Commission regulations. Each
notification and report shall: be in writ-

ghint: include appropriate identifying data
such as the name of the licensee, the

cr name of the individual, the individual's cc
social security number; include the indi- u.

A viduses exposure information; and con- pi
'eel the following statement:
This report is furnished to you under the provi-
ng of the Nuclear RejtitatOrY Commission rept-

liation 10 CFR Part 19. You should preserve this
report for further reference.

(b) At the request of any worker, each
licensee shall advise such worker annu-
al's/of the worker's exposure to radiation
or radioactive material as shown in rec-
ords maintained by the licensee pursu-
ant to i 20.401(a) and (c).

(c) At the request of a worker former-
ly engaged in licensed activities con-
trolled by the licensee, each licensee shall
furnish to the worker a report of the
worker's exposure to radiation or radio-
active material. Such report shall be fur-
nished within 30 days from the time the
request is made, or within 30 days after
the exposure of the Individual has been
determined by the licensee, whichever Is
later, shall cover. within the period of
time specific-II in the request, each calen-
dar quarter in which the worker's ac-
tivities involved exposure to radiation
from radioactive materials licensed by
the Commission: and shall include the
dates and locations of licensed activities
in which the worker participated during
this period.

(d) When.), licensee is required pur-
suant to f 20.405 or f 20.408 of this ehap-
ter to report to the Commission any ex-
posure of an individual to radiation or
radioactive material the licensee shall
also provide the individual a report on

exposure data included therein. Such

report shall be transmitted at a time
not later than the transmittal to the
Commission.
$ 19,14 Procne of repreeentasives et

liestmeries 'ad welters during levee-
dean

(a) Each licensee shall ilford to the
Commission at all reesonable times op-
PertUillte to inspect materials, activities,
facilities. makes. and records pursu-
ant to the regulations in this chapter.

(b) During an inspection, Commission
inspectors may consult privately with
workers as specified in 1 19.15. The li-
censee or licensee's representative may
accompany Commission inspectors dur-
ing other phases of an inspection.

(e) le at the time of inspection. an
individual has been authorized by the
workers to represent them during Com-
mission inspections. the licensee shall
notify the inspectors of such authorize-
tion and shall give the workers' repre-
sentative an opportunity to accompany
the inspectors during the inspection of
physical working conditions.

(d) Each workers' representative shall
be routinely engaged in licensed activi-
ties under control of the licensee and
shall have received instructions as spec-
ified in f 19.12.

(e) Different representatives of li-
censees and workers may accompany the
Inspectors during different phases of an
Inspection if there is no resulting inter-
ferenot with the conduct of the inspec-

:aril 2s._ 1e7n

or in writing, any past or present condi-
tion which he has reason to believe may
have contributed to or caused any vio-
lation of the act, the regulations 1s. this
chapter. or license condition, or any un-
necessary exposure of an individual to
radiation .from. licensed redimetve ma-
terial under the licensee's control. Any
such notice in writing shall comply with
the require= nts °Mea(s).

tc) The provisions of paragraph (b)
of this section shall not be Interineted as
authorisation to disregard instructions
pursuant to 1 19.12.

19.16 Reseed, by workers for teepee-
doss.

(a) Any worker or representative of
workers who believes that a violation of
the Act, the regulations in this chapter,
or license conditions exists or has oc-
curred in license activities with retard to
radiological working conditions in which
the worker is engaged, may request an
inspection by giving notice of the alleged
violation to the Director of inspection% and Ea-
forcemeat. to the Director of the appro-
priate Commission Regional Office, of to
Commission inspectors. Any such notice
shall be in writing. shall set forth the
specific grounds for the notice. and shall
be signed by the worker or representa-
tive of workers. A copy shall be provided
the licensee by the Director of inspection and
Enforcement. Regional Office Director,
or the inspector no later than at the time
of inspection except that, upon the re-
quest of the worker giving such notice.tion. However. only one workers' repro - his name and the name of indiveluabrsentative at a time may accompany the f-.4,c referred to therein shell not appear ininspectors. cc such copy or on any record published,With the approval of the licensee

and the workers' representative an in- "released, or made available by the Cora-
di idual who is not routinely engaged
in licensed activities under control of
the license, for example. a consultant
to the licensee or to the workers' repre-
sentative, shall be afforded the oppor
tunity to accompany Commission inspec-
tions during the inspection of physical
working conditions.

(g) Notwithstanding the other Provi-
sions of this section. Conuniesion inspec-
tors are authorized to refuse to permit
accompaniment by any individual who
deliberately interferes with a fair and
orderly inspection. With regard to areas
containing information classified by an
agency of the GA. Government in the
interest of national security, an individ-
ual who accompanies an inspector may
have access to such information only if
authorized to do so. With regard to any
area containing proprietary information,
the workers' representative for that area
shall be an individual previously author-
ised by the licensee to enter that arcs.
1 19.15 Consnhation with worker. dur-

ing inspections.
(a) Commission inspectors may con-

sult privately with workers concerning
matters of occupational radiation protec-
tion and other matters related to ap-
plicable provisions of Commission regu-
lations and licenses to the extent the in-
spectors deem necessary for the conduct
of an effective and thorough inspection.

(b) During the course of an inspection
any worker may bring privately to the
attention of the inspectors, either orally
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mission. except for good cause shown.
(b) If, upon receipt of such notice, the

Director of Inspection and Enforcement or Re-
gional Office Director determines that
the complaint meets the requirements set
forth in paragraph (a) of this section.
and that there are reasonable grounds to
believe that the alleged violation exists
or has occurred. he shall cause an in-
spection to be made as soon as practice-
ble, to determine if such alleged violation
exists or has occurred. Inspections pur-
suant to this section need not be limited
to matters referred to in the complaint.

(c) No licensee shall discharge or in
any manner discriminate against any
worker because such worker has filed any
complaint or instituted or caused to be
instituted any proceeding under the
regulations in this chapter or has testi-
fied or is about to testify in any such pro-
ceeding or because of the exercise by
such worker on behalf of himself or
others of any option afforded by this
part
e 19.17 Inspections not warranted; In-

formal review.
(a) if the Director of inspection and Enforce-

ment or of the appropriate Regional
°Mee determines. with respect to a com-
plaint under f 19.16, that an inspection
is not warranted because there are no
reasonable grounds to believe that a vio-
lation exists or has occurred. he shall no-
tify the complainant in writing of such
determination. The complainant may
obtain review of such determination by
submitting a written statement of posi-
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tioa with the Executive Director for OpentflOOS.
U.S. Nucieu Regulator?? Canusission, Washiat
spa, D.C. 20555, who will meld, the Name
with a Only of such statement by cart:- 2
Reel mall. excluding. at the 7OQUOIt of the ri,
cOMPIIIntint. the name of the complain- c
ant. The licensee may submit an mums- a
trig written statement of position with $
the Executive Director for °potations who will
reside the complainant with a copy of such
statemeet All certified mail. Upon the niquest
of the complainant, the Executive Director lot
(*endows of kis designee may
hold an informal conference In which
the complainant and the Upson may
orally present their views. An informal
conference may also be hold at the re-
quest of the licensee, but disclosure of the
identity of the complainant will be made
only following receipt of written author-
ization from the complainant. After ten-
sidering all written and oral views pre-
sented, the Executive Director for Operations
siudi affirm, modify, or reverse the determine.
non of the Duector of Inspection and Esteem
meat or of the appropriate Regional
Office and furnish the complainant and
the licensee a written notification of his
decision and the reason therefor.

lb) If the ihrei.ior of inspection and Eames.
meat or of the appropnate Regioati
Office determines that an inspection is
not warranted because the requirements
of 4 19.16(a) have not been met. he shall
notify the . complainant in writing of
such determination. Such determination
shall be without prejudice to the filing of
a new complaint meeting the require-

Lments of 1 19.16(a).

r§ 19.30 Violations.
Tr An injunction or other court order may
CO be obtained prohibiting any violation of
cc any provision of tire Act or Title II of,u. the Energy Reorganization Act of 1974,

or any regulation or order Issued there-
Lunde r .

A court
order may be obtained for the payment
of a civil penalty Imposed pursuant to
section 234 of the Act for violation of sec-
tion 53. 57. 62. 63, 81. 82. 101. 103. 104.
107. or 109 of the Act or any rule, regula-
tion. or order issuid thereunder, or any
term, condition or limitation of any li-
cense issued thereunder, or for any vio-
lation for which a license may be revoked
under section 186 of the Act. Any person
who willfully violates any provision of

F. the Act or any regulation or order issued
g thereunder may be guilty of a crime and,
E upon conviction. may be punished by fine
R or imprisonment cr both, as provided by

1._law.

§ 19.31 Application for exemptions.
The Commission may. upon applica-

tion by any licensee or upon its own in-
itiative, grant such exemptions from the
requirements of the regulations in this
part as It determines are authorized by
Jaw and will not result In undue hazard
to ille or property.

§ 19.32 Di.crimination prohibited.
No person shall on the ground of sex

be excluded from participation in. he de-
nied the benefits of, or be subjected to

discrintbmtion under any program or ac-
tivity licensed by the Nuclear ItetinlabsrY
Comm. This pmision will be en-
forced thissionrough spumy provisions and
rule. sinner to those already eetablisbsd,
with isipsct to racial and abet diserba-
4nallen. under title VI of the Civil Monts
Act of 1N4. This remedy is not min-
sive, however. and will not prejudice or
cut oft any other legal remedies avail-
able to a dieerinnnatee.
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UNITED STATES NUCLEAR REGULATORY COMMISSION

RULES and REGULATIONS
TITLE 10. CHAPTER 1. CODE OF FEDERAL REGULATIONS-ENERGY

PART
20

GENERAL PROVISIONS

Sec.
20.1
20.2
20.3
20.4
20.5
20.4.
7-0.7

STANDARDS FOR PROTECTION AGAINST RADIATION

Purpose.
Scope.

linittons.
Units of radiation dose.
Units of radioactivity.
Interpretations.
Communications.

PERMISSIBLE* DOSI,S. LEVELS, AND
CONCENTRATIONS

20.101 Exposure of individuals to radia-
tion io restneted sees.

20.102 Determination of accumulated
dose.

20.103 Exposure of lisdIviduals to concen-
trations of radioactive material in
restricted areal.

20.104 Exposure of minors.
20.105 Permissible steels of radiation in

unrestricted areas.
20.106 Radicactinty In effluents to nate-

stocted areas.
20.107 Mechcs1 diivutsis and therapy.
20.103 Orders requiring furnishing of bio-

*mil servals&

PRECAUTIONARY PROCEDURES

20.201 Surveys.
20.202 Personnel monitoring.
20.203 Caul too signs. Jebel& signet& and

controls.
20.204 Same: exceptions.
20.205 Procedures for picking up, media-

lig. and opening peek:bps-
20.206 Instruction of personnel.
20.207 Storage and control of licensed

materials Is unreStrkted areas.
WASTE DISPOSAL

20.301
20.302

20.303

20.304
20.305

Central requirement.
Method fur obtaining approval of

prupuscd disposal pmeedures.
Disposal by release into sanitary

sewerage syst ems-
Disposal by burial in snit.
Treatment or disposal by Incinera-

tion.

EXCEPTIONS AND ADDITIONAL REQUIRE-
MENTS

20.501 AppNcations for exemptions.
20.502 Additional requirements.

ENFORCEMENT

20.601 Vioistions

Appendix A-1 Reserved I
Appendix S- Concentrations in air and water

above natural background.
Appendix C.
Appendix D-United States Nuclear Regula-

tory Commuston Inspection and En-
lacement Regional Offices.

AUTHORITY: The provisions of this Part 20
issued under secs. 53. 63. 65.81, 103,104, 161,
68 Stat. 930. 933, 935. 936. 937, 948. as
intended:42 U.S.C. 2073, 2093, 2095, 2111.
2133. 2134, 2201. for the purposes of sec.
223. 63 Stat. 958, as amended; 42 U.S.C.
2273. i 120.401-20.409. issued under sec.
161 u.. 68 Stat. 950. as amended: 42 U.S.C.
2201 (0). Secs. 202. 206. Pub. L 93-438. as
Slit. 1244.1246 (42 U.S.C. 5842, 5846).

20.1 rurpnec.
(a) The regulations in this part estab.

Ps Nth standards for protection against ra-
2 citation hazards arising out of activities
as under licenses issued by the Nuclear Ree-
l' ulatory Commission and are Issued pur-

suant to the Atomic Energy Act of 1954,
as amended, and the Energy Reorganiza-
tion Act of 1974.

(b) The use of radioactive material or
other sources of radiation not licensed
by the Commission is not subject to the
regulations in this part. However. It is
the purpose of the regulations in this
part to control the possession, use, and
transfer of licensed invterial by any U-

m enure in such a manner that exposme.
u. to such material and to radiation from
A such material, whe: added to exposures

to\ unlicensed radioactive material and
RECORDS, IMPORTS. AND NOTIFICATION to other unlicensed sources of radiation

in the'possession of the licensee, and '../3
20.401 Records of surveys. radiation mon-

boring. and d4posal. radiation therefrom, does not exceed the
20.402 Reports ut thstt or loss of Ilattuted standards of radiation protection pre-

material. scribed in the clgulations in this part.
20.403 Notificitions of incident&
20.404 i Reseved
30.405 Reports e) overexposures and ex. f (c) In accordance with recommends.-

ces.uv's kvvis dee einsonsustions. bons of the Federal Radiation Council,
20.406 Reserved! approved by the President. persons en-
20.407 sonnet exposure and istonitaing i gaged in activities under licensee Issued

reports. by the Nuclear Regulatory Commission
term/nation ut temples/swat or 11- pursuant to the Atomic Energy Act of
wor k. ? 1054. u amended. and the Energy Re-

70.409 Nolincenoes end reports 10 Ina- organisation Act of 1974 should, in ad-
Ire-

20.408 Kapott% 111 personnel exposure on Cr

Indust'. dlUon to complying with the mu

204

40

el

mesh eet forth in this part make every
reasonable effort to maintain radiation
exposures, and releases of radioactive
materials in eilhients to unrestricted
areas, as low as is reasonably achievable.
The term "as low as is reasonably
achievable" means as low as is reason-

ff. ably achievable tilting into account the
tstate of technology,and the sconoutics of
Improvements in relation to benefits to
the public health and safety. and other
societal and socioeconomic considera-
tions. and in relation to the utilization
of atomic energy In the public tartest-

20.2 Scope.

The regulations in this part apply to
all persons who receive. possess. use, or

s' transfer material licensed pursuant to
IF. the regulations in Parts 30 through 35.

40. or 70 of this chapter, Mel:Wine per-
sons licensed to operate a production or
utilization facility pursuant to Part 50
of this chapter.

120.3 Defiali;eas.
(a) As used in this part:
(1) "Act- means the Atomic Energy

Aet of 1954 (0 8tat. 910) including any
amendments thereto;

(2) "Airborne radioactive material"
means any radioactive material dispersed
in the air in the form of dusts, fumes.
mists, vapors, or gases;

(3) "Byproduct material" means any
radioactive material (except special nu-
clear material) yielded in or made ra-
dioactive by exposure to the radiation
Incident to the process of producing or
util zing special nuclear material;

(4) "Calendar quarter" MOW mot leas
than 12 consecutive weeks nor more than
14 consecutive weets. The first calendar

r- quarter of each year shall begin In Jams -
cry and subsequent calendar quarters

41 snail be such that no day Is Included in
more than one calendar quarter or
omitted from inclusion within a calendar
quarter. No licensee shall change the
method observed by him of determining
calendar quarters except at the beginning
of a calendar year.

(5) *Comnassico- means the Nucleus Rep-
(story Cbmmiison or us duly authorized
represestadvas;

December 26,1875 .



PART 20 STANDARDS FOR PROTECTION AGAINST RADIATION

executive department, commission. hide.
(g) "Goverrunent agency" Mane any WM, one-twentieth of one percent

pendent establishment. 0.06.:4) or more of a. uranium, tho-

wholly or partly owned h.c°rhall)°gInitiaktadx rium or C. any combination thereof.
- --u. Source material does not include special

Stater of America which is an Matra- es nuclear material.
mentality Of the United States. or any
board, bureau. division, service, office.
officer. authority, administration, or MD "Special nuclear mean'
other establishment in the executive 0) 1414°1111u= urenitmi U416"aliva
branch of the Government; ! enriched in the isotope 233 or in the 1406

(7) -individual" means any hurnium tops 335, and any other material Which
being: x the Corelehtion. pursuant to the. prowl-

dons of section 11 of the act. determinest8) "Licensed material' means sourcem=
material. special nuclear material, or by-law in special material. uu"s
product material received, possessev-inot include source material' (n) any

specific license issued by the 0-mmission
used, or transferred under a general or` niareriel enriched by any of

the foregoing but does riot Include source
material;pursuant to the regulations in this

chapter; (17) -Unrestricted area" means any13) -License" means a license issued*rarea access to which is not controlled byunder the regulations In Part 30. 40, or_ licensee for purposes of protection of70 of this chapter. -Licensee" means-, from to radiation
the holder of such license: u.

and radioactive materials, and any area110) "Occupational dose" includes ex -1P used for residential quarters.
posure of an individual to radiation (I) 1
to a restricted area: or ill) in the courser,"
of employment in which the individual's:: (18) "Administration~ means the En-
duties invol-e exposure to radiation: so ergy Research and Development Admits-
provided, that "occupational dose" shall5 Istration or its duly authorized repre-
not be deemed Lb include any exposure-, sentativrs.
of an individual to radiation for the pur-L
pose of medical diagnosis or medical
therapy of such individual. (b) Definitions of certain other words

and phrases as used in this part are set
forth In other sections. /winding:

(1) "Airborne radioactivity area" de-(11) 'Person" means (I) any indi-
vidual, corporation, paxtnershirs, firm.
association, trust. estate, public or pri-
vate institution. group. Government
agency other than the Commission or the
Administration (except that the Admin-

v istration shall be considered a person
,.. within the meaning of the rcindAtions in
40
,.. t) 1t5 part to the extent that its facilities

and act:I:Um are subject to the licensing
and related regulatory authority of the

fti
_. cominission pursuant to section 202 of

the Energy Reorganization Act of 1974
(88 Stat 1244)). any State. any foreign
government or nation or any political
subdivision of any such government or
nation, or other entity: and (11) any
leg it successor. representative. agent, or
agency of the foregoing. :2

g
(12) "Radiation" means any or all of

the following: alpha rays. beta rays.-,
gamma rays, X-rays, neutrons, high- "to8 speed electrons, high-speed protons, and
other atomic particles: but not soundcc

u. or radio waves, or visible, infrared, or
to ultraviolet light; .ei L(13) "Radioactive material" includes

any such material whether or not LubJect
to licensing control by the Commission:

r(141 "Tilestricted area" means any
area access to which is controlled by the

el licensee for purposes of protection of
F) individuals from exposure to radiation.

and radioactive materials. "Restricted
cc, area" shall not, include any areas used
u, as residential quarters. although a sere-
r' rate room or rooms in a residential

Lbuilding may be set apart as a restricted
area:

,15 source material" means (1)
ul annum or thorium, or any combina-
tion thereof, in any physical or chemical
form: or tlii ores which contain by

fined in 1 20.203;
(2) "Radiation area" and "high radi-

ation area" defined in i 20.202;
(3) "Personnel monitoring equipment"

defined In 1 20.202;
(4) "Survey" defined In 120.201;
(5) traits of measurement of dose (red,

rem) defined in 1 20.4
(6) Units of measurement of radio-

activity defined in 1 20.5.

20.4 Units of radiation dose.
(a) "Dose." as used in this part. is the

quantity of radiation absorbed, per unit
of mass. by the body or by any portion of
the body. When the regulations In this
part specify a dose during a period of
time, the dose means the total quantity
of radiation absorbed, per unit of mass,
by the body or by any portion of the
body during such period of time. Several
different units of dose are in current use.
Definitions of units as used In this part
are set forth In paragraphs (b) and (a)
of this section.

(b) The rad, as used in this part, is .a
measure of the dose of any ionizing radi-
ation to body tissue) In terms of the
energy absorbed per unit *Mass of the
tissue One rad is the dose correspond-
ing to the absorption of 100 ergs per gram
of tissue. (One minim! (rorad) mr-0.001
rad.)

(e) The rem, as used In this port. Is
a measure of the dose of any Ionizing
radiation to body tissue in terms of its
estimated biological effect relative to a
dose of one roentgen (r) of X-rays. (Om
mlllfsem (ntreor) =0.001 rein.) The rela-
tion of the re= to other dose units de-
pends upon the biological effect under
consideration and upon the conditions of
irradiation. For the purpose of the reg-

Watt= In this part, any of the follow.
ins is considered to be equivalent to a
dose of one rem:

(1) A doss of 1 r due to X- or gamma
radiation:

(2) A dose of 1 md due to X-, gamma,
or beta radiation:

(3) dose of 0.1 red due to neutrons
or high snug protons;

(4) dose of 0.85 red due to particles
heavier than protons and with sufileissit
energy to reach the lens of the eye;
If ft is more mumnient to measure the
noniron flux, or equivalent, than to de-
termine the neutron dose In rads, as
provided in subparagraph (3) of this
paragraph, one rem of neutron radiation
may, for purposes of the regulations In
this part, be assumed to be equivalent
to 14 million neutrons per square centi-
meter incident upon the body; or, if
there elists suelcient information to esti-
mate with reasonable accuracy the ap-
proximate distribution In energy of the
neutrons, the incident number of mu-

g tram per .scsare centimeter equivalent
g to one rem may be estimated from the

following table:
u. Krems nor Doss lteensisares

Ilsatroacearry Merl

Nenabar of
sentrees ON
awaire

Oman
eettivsket

lea dose et1
saw tsar
Iresakes)

(d) For determining exposures to X or
gamma rays up to 1 Men. the dose limits
sPeelfied in if 70.101 to 20.104, inclusive.
may be assumed to be equivalent to the
"air dose". For the purpose of this part
"air dose" means that the dose is meas-
ured by properly calibrated appropriate
instrument In air at or near the body sur-
face in the region of highest dosage rate.

§ 20.5 Unite of radioactivity.
(a) Radioactivity is commonly, and

for purposes of the regulations in this
part shall be, measured in terms of die-

m integrations per unit time or in curies.
EOne curie=3.7x1e disintegration per
second (dpi) = 2.2X10" disintegrations

If per minute (dpca). Commonly used sub-
.0 multiples of the curie are the millicurie" and the microcurie:

(1) One millicuria (mCD '=0.001 curie
(Cl) '=3.7x10' dpi.

(2) One microcode (ael) '..0.000001
curie=3.7x10* dps.
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I Vfaarsvor possible, the appropriate unit
sbould be written out as -eurtersi."
ouria(s)." or '-aucrocurto(a)." and tbe abbre-
viation* should not be used.
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0.0) (Deleted 40 Fa 50704.1

(e) (Dis leted 39 FR 239904

F.
30.6 boaptagi,....
Bust* as specifically authorised by

g the Commission in writing. no Interprets
.- ton of the meaning of the regulations in
C this part by any officer or employee of
1. the Commission other than a written in-
g terpretation by the Oeneral Counsel will

Lbe recognized to be binding upon the
Consmisition.

r. . 20.7 Commissikatiosts.
Except where otherwise specified In ,

this part, all communications and re- k
ports concerning the regulations in this t''-'

g part should be addressed to the Eaten- fi.c
Nu-

t live Director for Operations, U.S. Nu- a
t clear Regulatory Commission, Washing- N

ton. D.C. 20535. Communications, re-
Ports, and applIcelons may be delivered
in person at the Commission's offices at
1717 H Street NW., Washington, D.C.; or
at 1223 Norfolk Avenue. Bethesda, Mary-
land.

se Paammemea Meas. lava*, ears
000CIIXTUTIOXS

6 20.101 Exposure of individuals to ra-
diation In restricted areas.

(a) Except as provided in paragraph
lb) of this section, no licensee shall
possess, use, or transfer licensed mate-
rial in such a manner as to cause any
individual in a restricted area to receive
in any period of one calendar quarter
from radioactive material and other
sources of radiation in the licensee's Dos-

ca session a dose in excess of the limits
u- specified in the following table:
ft Sew per osteruter quarter

I. Whole body: bead and trunk; settee
blood-torn:gag orgasm lens at
*yes; or gonads 1 ts

2. Beads and forearms: test and
ankles 15%

IL. Ulu of Whole body 734

(b) A licensee may permit an indi-
vidual in a restricted area to receive a
dose to the whole body greater than that
permitted under paragraph (a) of this

The dunning of maple selleencet sad the rhumba
et meseurmat mould he suincIently short compered
le an lbw -bonoen oolliettea sad mmenreemat. Si nos
wham s mattettalir setattimar abet epee the manta.

Amended 36 FR 1466.

section, provided:
(1) During any calendar (Mader the

dose 'o the whole body from radioactive
insters11 and other sources of radiation
In the '4:team's possession shall not ex-
cised 3 rims; and

(2) The dose to the whole body. when
added to the accumulated occupational
dose to the whole body, shall not exceed
6 (N-111) rem( where "N" Mali the In-
dividual's attain years at his last birth
day; and

(3) The licensee has determined the
individual's accumulated occupational
doss to the whole body on Fotm NRC4, or
ea a clear and legible record contain-
ing all the information required in that
form; and has otherwise complied with
the requirements of 1 20.102. As used in
paragraph (b), "Dose to the whole body"
shall be deemed to include any dose to
the whole body, gonade, active blood-
forming organs, head and trunk, or lens
of eye.

20,102 Determination of accumulated
dose,

(a) This ,section contains require-
ments which must be satisfied by
licensees who propose, pursuant to para-
graph (b) of 20.101, to permit individ-
uals, in a restricted area to receive ex-
posure to radiation in excess of the limits
specified in paragraph (a) of 120 101.

(b) Before permitting any individual
in a restricted area to receive exposure
to radiation in excess of the limits spec-
ified in paragraph (a) of 1 20.:01, eschat.
licensee shall: 8

(i) Obtain a certificate on Fotm NRC-4, or cc
on a clear anti legible reaard u.
containing alt the information required n
in that form, signed by the individual
sh3wing each period of time after the
individual attained the age of 18 in which
the Individual received an occupational
dose of radiation; and
(2) Csiculateon Form NRC-4 in accord

ante with the instructions appear-
ing therein, or on a clear and legible
record containing all the information
required, in that form, the previously ac-
cumulated occupational dose received by
the individual and the additional dose
allowed for that individual under
I 20.101 tis) .
(OM In the preparation of Form NRC-4,

or a clear lad legible record con.
tanning all the information required in
that form. the licensee shall make a rea-
sonable effort to obtain reports of the
individual's previously accumulated oc-
cupational dose. For each period for
which the licensee obtains such reports.
the licensee shall use the dose shown in
the report in, preparing the form. In
any case where a licensee. is unable to
obtain reports of the individual's occu-
pational dose for a previous complete
calendar quarter, It shall be assumed
that the individual has received the oc-
cupational dose specified in whichever
of thi following columns apply:

Pen at body

Cobras I

Ammo!
enamors

la rams br
abeam

to
pout
odor to

Sea. I, MI

Creams

Assamedmew.
In rem, he

mimeo:
Quarters

Whining OS
Sr slier

is 11. list

Writ. Waal rlatts's
Lprool, heed sod book,

)4

(2) The game shall retain and preserve
reaseds used in preparing Form NRC.4.
If calculation of the individual's ac-
cumulated occupational dose for all
periods prior to January 1, 1961 yields
a result higher than the applicable ac-
cumulated dose value for the individual
as of that date, as specified in paragraph
(b) of 20.101, the excess may be disre-
garded.

I20.103 Exposed* of individuals to
concentrations of radioactive ma-
teriel In restricted area..

(a) No licensee shall possess, use Or
transfer licensed material In such a man-
ner as to cause any individual in a
restricted area to be exposed to airborne
radioactive material possessed by the
licensee In an average concentration in
excess of the limits specified in Appendix
B, Table I, of this part. "Expose" as
used in this section means that the in-
dividual is present in an airborne con-
centration. No allowance shall be made
for the use of protective clothing or
equipment, or particle size, except as
authorized by the Commission pursuant
to paragraph to of rats section

(b) The limits given in Appendix B.
Table I, of this part are based upon
exposure to the concentrations specified
for forty hours in any period of seven
consecutive days. In any such period
where the number of hours of exposure
is less than forty, the limits specified
in the table may be increased propor-
tionately. In any such period where
the number of hours of exposure is
greater than forty. the limits specified
in the table shall be decreased
proportionately.

(c) (1) Except as authorized by the
Commission pursuant to this paragraph.
no allowance shall be made for particle
size or the use of protective clothing
or equipment in determining whether an
individual Is exposed to an airborne con-
centration in excess of the limits speci-
fied in Appendix B. Table I.

0) The Commission may authorize a
licensee to expose an individual in a re-
stricted area to airborne concentrations
In excess of the limits specified In Ap-
pendix B, Table I. upon receipt of an
application demonstrating that the con-
centration is composed in whole or in
part of particles of such size that such
particles are not respirable; and that
the individual will not inhale the con-
centrations In excess of the limits estab-
lished in Appendix B. Table I. Each
implication under this subparagraph
shall Inciude an analysis of particle Llres
In the concentrations; and a description

NOTE: Amendments reeds by 40 FR 60704 become effective inene.
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of the methods used in determining the
Particle sizes.

(3) The Commission may authorize
w If see to expose an individual in a
res' ed area to airborne concentra-
ue r excess of the limits specified in
Append x B. Table I, upon receipt of
an application demonstrating that the
individual will wear appropriate pro -'2
tective equipment and that the individual
will not inhale, Ingest or absorb quanti- ;-
tic:, of radioactive material In excess of u.
those which might otherwise be permit- iced

under this part for employees in
restricted areas during a 40-hour week
Each application under this subpara-
graph shall contain the following
mien mation

ID A description of the protective
equipment to be employed, including the
efficiency of the equipment for the ma-
terial Involved;

(iii Procedures for the fitting, main-
tenance and cleaning of the protective
equipment, and

(in) Procedures overning the use of
the protective equipment. Including su-
pervisuiy procedures and length of time
the equipment will be used by the indi-
viduals in eau., work week The pro-
posed !lei kxls foi use of the equipment
b, any individual should riot be of such
oil Alton a'. wuu.d discourage observance
by the ludo, :dual of the proposed pro-
edui es. and

41V The eve' age concentrations pres-
t, tilt in tilt ,:etas occupied by employees
a)

20.101 Exgo,urc of minor..
Nu licensee snail possess, use or

..r iicenacd mute' Sal in such a
Ina ill.; as to cause any individual within
a restlictud arta who is under 18 years
ut ai,t to receive "ny period of one
eaienctir quarter from radioactive ma-
trial amid other sources of radiation in
the :letaiscu possession a dose In excess
of lb percent of the limits specified In
the talPie in paragraph la, of 1 20 101. A

WI No licen., e shall possess, use or
ter licen,ed mater la] in such a

manner as t.. cause any individual LL
\slump a lishicted area who is urder 18 0,
years of ago to be exposid to airborne "

nptciia/ dos3essed by the
in an avtidee concentration in

I. Or 411(4 'III,' 4, SPLCfied In Appendix
11, '1 t(11 II of Ltirs par t Poi purposes

icrl,orrlph concentrations many
h aria,,cd o,er ieiiods not greater
Liao:., tit t{

pc) Tie .11t.A1-,1(1113 of paragraph (c)
el 2U 101. r ha:1 apply to t xposures sub-

it t ua i as_ .,,, U1 of this section
20 !Oa le. 4.1 of radiation

in ueirt,treir tit retie.

nl ThP se TTIhY he included In any ap-
uhr.itPon lop a liceimre or for amendment
of t license proposed limits upon levels
nl ratl1atio.1 n, uni esti icted areas result -
III' fiuki 3;+1 CarIt'S possession or

e (.1 ladlo"cti, material and other
s of I achn clot, Such applications

p "I mc .p.foimation us to antici-
avel non levels and an-
d times for each

.uicted area involved The Corn-

mission will approve the proposed limits
if the applicant demonstrates that the
proposed limits are not likely to cause
any individual to receive a dose to the
whole body in any period of one calendar
year in excess of 0 5 rem

(b) Except as authorized by the Com-
mission pursuant to paragraph (a) of
this section no licensee shall possess, use
or transfer licensed material in such a
mariner as to create in any unrestricted
area from radioactive material and other
sources of radiation in his possession:

(1) Radiation levels which, if an indi-
vidual were continuously present in the
area, could result in his receiving a dose
in excess of two millirems in any one
hour, or

(2) Radiation levels which, if an indi-
vidual were continuously present in the
area, could result in his receiving a dose
In excess of 100 millirems in any seven
consecutive days.

April 30, 1975

§ 20.106 Radioactivity in effluents to
unrestricted area..

(a) A licensee shall not possess, use,
or transfer licensed material so as to re-
lease to an unrestricted area radioactive
material in concentrations which exceed
the limits specified in Appendix "B",
Table U of this part. except as authorized .cr
pursuant to i 20 302 or paragraph (b) of c
this ,section. For purposes of this sec- u-
thin concentrations may be averaged over PI

a period not greater than one year.
(b) An application for a License or

amendment may include proposed ilnas
higher than those specified in para-
graph (a) of this section. The Commis-
sion will approve the proposed limits
if the applicant demonstrates:

(I) That the applicant has made a
reasonable effort to minimize the radio-
activity contained in effluents to un-
restricted areas, and

(2) That it is not likely that radio-
active material discharged in the effluent
would result in the exposure of an indi-
vidual to concentrations of radioactive
material in air or water exceeding the
limits specified in Appendix "B", Table
II of this part.

(c) An application for higher limits
pursuant to paragraph (b) of this sec-
tion shall include information demon-
strating that the applicant has made a
reasonable effort to minimize the radio-
activity discharged in effluents to unre-
stricted areas. and shall include, as
pertinent:

(1) Information as to flow rates, total
volume of effluent, peak concentration of
each radionuclide in the effluent, and con-
centration of each radionuclide in the
effluent averaged over a period of one
year at the point where the effluent leaves
a stack, tube, pipe, or similar conduit:

(2) A description of the properties of
the effluents, including.

iii chemical composition:
(II) physical characteristics, including 't

suspended solids content in liquid efffu- L-
ents. and nate' o of gas or aerosol for air u.
effluents:

(III) the hydrogen ion concentrations
(pm) of liquid effluents, and
(iv) the size range of particulates In

effluents released into air.
(3) A description of the anticipated

human occupancy in the unrestricted
area where the highest concentration of
radioactive material from the effluent is
expected, and, In the case of a river or
stream, a description of water uses down-
stream from the point of release of the
effluent.

(4) Information as to the highest con-
centration of each radionuclide in an
unrestricted area, including anticipated
concentrations averaged over a Period of
one year:

(1) In air at any point of human oc-
cupancy; or

(Ii) In water at points of use down-
stream from the point of release of the
effluent

(5) The background concentration of
radionuclides in the receiving river or
stream prior to the release of liquid
effluent.

(6) A description of the environmental
monitoring equipment, including sensi-
tivity of the system, and procedures and
calculations to determine concentrations
of radionuclides in the unrestricted area
and possible reconcentrations of radio-
nuclides.

(7) A description of thd waste treat-
ment facilities and procedures used to
reduce the concentration of radionuclides
in effluents prior to their release.

(d) For the purposes of this section
the concentration limits in Appendix "B",
Table 11 of this part shall apply at the
boundary of the restricted a:ea The
concentration of radioactive material
discharged through a stack, pipe or sim-
ilar conduit may be determined with
respect to the point where the material
leaves the conduit If the conduit dis-
charges within the restricted area, the
concentration at the boundary may be
determined by applying appropriate
factors for dilution, dispersion, or decay
between the point of discharge and the
boundary.

(e) Ir addition to limiting concen-
trations :_. effluent streams, the Com-
mission may limit quantities of radio-
active materials released in air or water
during a specified period of time if it
appears that the daily intake of radio-
acUv° material from air, water, or food
by a suitable sample of an exposed pop -
ulation group, averaged over a period
not exceeding one year, would otherwise
exceed the daily intake resulting from
continuous exposure to air or a afer con-
taining one-third the concent:ation of
radioactive materials specified in Ap-
pendix "B", Table U of this part

tf) The provisions of this section do
not apply to disposal of radioactive ma-
terial into sanitary sev.erage systems,
which la governed by t 20 303

43 20-4
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§ 20.107 Medscal wagnost, and therapy.
Nothing in the regulations in this part

shall be interpreted as limitine the
tentional exposure of patients 10 intim-
tlon for the purpose of medical diagnosis
or medical therapy
§ 20.108 Orders requiring furni,hing of

bio-assay pert ice,.
Where necessary or desirable in order

to aid in detei mining the extent of an
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individual's exposure to concentrations
of radioactive material, the Commission
may incorporate appropriate provisions
In any license, directing the licensee to
make availatde to the individual appro-
priate bio-assay services and to furnish
a copy of the reports of such services to
the Commission.

PalICAIITIOEsay PaOrJEDIIata

II 20.201 Surreys.
(a) As used in the regulations in this

part, "survey" means an evaluation of
the radiation hazards incident to the pro-
duction, use, releaae, disposal, or pres-
ence of radioactive materials or other
sources of radiation under a specific set
of condition'. When appropriate, such
evaluation includes a physical survey of
the location materials and equipment,
and measurements of levels of radiation
or concentrations of radioactive material
present.

(b) Each licensee shall make or cause
to be made such surveys as may be neces-
sary for him to comply with the regula-
tions in WI part.
§ 20.202-- 'Per/bonne! monitoring.

(a) Each licensee shall supply appro-
priate personnel monitoring equipment
to, and shall 'require the use of such
equipment by:

(1) Each individual who enters a re-
stricted area under such circumstances
that he receives, or is likely to receive.

es a dose in any calender quarter in excess
IL of 25 percent of the applicable value

specified in paragraph (a) of 20.101.
(2) Each individual under 18 years of

age who enters a restricted area under
such circumstances that he receives, or
is likely to receive. a dose in any calen-
dar quarter in excess of 5 percent of
the applicable value specified in para-
graph (a) of 1 20.101.

(3) Each individual who enters a high
radiation area.

(b) As used in this part,
(1) "Personnel monitoring equipment"

means devices designed to be worn or
carried by an individual for the purpose
of measuring the dose received (e. g..
film badges, pocket chambers, pocket
dosimeters, film rings, etc.);

(2) "Radiation area" means any area,
accessible to personnel. In which there
exists radiation, originating in whole or
in part within licensed material, at such
levels that a major portion of the body
coma receive in any one hour a dose in
excess of 5 millirem, or in any 5 con-
secutive days a dose in excess of 100
millIrems:

(3) "High radiation area" means any cial
area, accessible to personnel, in which FA
there exists radiation originating in irf
whole or In part within licensed mate-
rial at such levels that a major portion
of the body could receise In any one hour
a dose In excess of 100 millirem.

0
sr, 2(1.203 CAU111111 .isms, labels, signals,

sail roairuir.

(a) General. (1) Except as otherwise
authorized by the Commiasion, sym-
bols prescribed by this section shall use
the conventional radiation caution colors
(magenta or rurple on yellow back-
ground). The symbol prescribed by this
sect bn is the conventional three-bladed
design:

narnarrow Branca
1. Cross - batched area is to be magenta or

purple.
3. Background Is to be yellow.

(2) In addition to the contents of signs
and labels prescribed in this section, li-
censees may provide on or near such
signs and labels any additional informa-
tion which may be appropriate in aiding
individuals to minimize exposure to radi-
ation or to radioactive material.

(b) Radiation areas. Each radiation
area shall be conspicuously posted with
a sign or signs bearing the radiation cau-
tion symbol and the words:

CAUTION'
RADIATION AREA

(c) High radiation areas. (1) Each
high radiation area shall be conspicu-
ously posted with a sign or signs bearing
the radiation caution symbol and the
words:

CAUTION
HIGH RADIATION AREA

(2) Each entrance or access point to
a high radiation area shall be:

(I) Equipped with a control device
which shall cause the level of radiation
to ' e reduced below that at which an
individual might receive a dose of 100
millirem* in 1 hour upon entry into the
area: or

(ii) Equipped with a control device
which shall energize a conspicuous vis-
ible or audible slam signal in such a
manner that the Individual entering the
high radiation area and the licensee or
a supervisor of the activity are made
aware of the entry; or

(iii) Maintained locked except during
periods when access to the area is re-

' Or "De neer "

el Li
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quired, with positive control over each
individual entry.

(3) The controls required by subpara-
graph (2) of this paragraph shall be
established in such a way that no indi-
vidual will bo prevented from leaving a
high radiation area.

(4) In the case of a high radiation
area established for a period of 30 days
or less, direct surveillance to prevent un-
authorized entry may be substituted for
the controls required by subparagraph
(2) of this paragraph.

(5) Any licensee, or applicant for a
license. may apply to the Commission
for approval of methods not included in
subparagraphs (2) and (4) of this para-
graph for controlling access to high radi-
ation areas. The Commission will
approve the proposed alternatives if the
licensee or applicant demonstrates that
the alternative methods of control will
prevent unauthorized entry into a high
radiation area, and that the requirement
of subparagraph (3) of this paragraph is
met.

(d) Airborne radioactivity areas. (1)
As used in the regulations in this part,
"airborne radioactivity area" means (D
any room, enclosure, or operating area
In which airborne radioactive materials.
composed wholly or partly of licensed
material, exist in concentrations in ex-
cess of the amounts specified in Appen-
dix B, Table I. Column 1 of this part; or
(ii) any room, enclosure, or operating
area In which airborne radioactive mate-
rial composed wholly or partly of licensed
material exists in concentrations which.
averaged over the number of hours in
any week during which individuals are
In. the area, exceed 25 percent of the
amounts specified in appendix B. Table I.
Column 1 of this part.

(2) Each airborne radioactivity area
shall be conspicuously posted with a sign
or signs bearing the radiation caution
symbol and the words:

CAUTION'
AIRBORNE ummoAcTrarr AREA

(e) Additional requirements. (1) Each
area or room in which licensed material
is used or stored and which contains any
radioactive material (other than natural
uranium or thorium) in an amount ex-
ceeding 10 times the quantity of such
material specified in Appendix C of this
part shall be conspicuously posted with
a sign or signs bearing the radiation
caution symbol and the words:

CAUTION '
RADIOACTIVE MATERIAL (8)

(2) Each area or room in which nat-
ural uranium or thorium is used or
stored in an nmount exceeding one-
hundred times the quantity epeciied in
Appendix C of this part shall be ccn-
spicuously posted with a sign or signs
bearing the radiation caution symbol
and the words:

CAUTION'

[ RADIOACTTVE MATERIAL(8)

(f) Containers. (1) Except as pro-
vided in subparagraph (3) of this para-
graph. each container of licensed mete-
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rial shall bear a durable, clearly visible
label identifying the radioactive con-
tent&

(2) A libel required pursuant to sub-
pessimists (1) of this paragraph shall
bear the radiation caution arinbel and
the words "CAUTION. RADIOACTIVE

SATERIAL" or "DANGER. 11.14710AC-
:ME RATS:R.1AL". It shall also Pe (Wide

sufficient information' to Paint In-
dividuals handling or using the eon-
tainers, or working in the vicinity there-
of, to take precautions to avoid or mini-
mige exposures.

(3) .4otwithstandistg the provisions of
subparagraph (1) of this paragraph,
labeling is not required:

(1) For containers that no not con-
tain licensed materials in quantities
greater than the applicable quantities
listed in Appendix C of this part.

(U) For containers containing only
natural .cranium or thorium in quantities

It no greater than 10 Unsex the applicable
to quantities listed in Appendix C of this

part.
(iii) For containers that do not con-

tain licensed materials in concentrations
greater than the applicable concentra-
tions listed in Column 2, Table I. Ap-
perxtlx B of this part.

(iv) For containers when they are at-
tended by an individual who takes the
precautions necessary to prevent the
exposure of any individual to mcilitton or
radioactive materials in excess of the
limits established by the regulations in
this part

(v) For containers when they are in
transport and packaged and labeled in
accordance with regulations of the
Department of Transportation .

'el) For containers which are aced-
.,le' only to individuals authorized to

handle or use them, or to work in the
vicinity thereof, provided that the con-
tents are identified to such individuals
by a readily available written record.

(vii) For manufacturing or process
equipment, such as nuclear reactors, re-
actor components. piping, and tanks.

1.--

['1 20.201 Simi.... v.repiirin,

Notwithstanding the provisions of
0,- 1 20 203.
02 (a) A room or area Is nct required to
cc be posted with a caution sign because of
' the presence of a sealed source provided
r, the radiation level twelve inches from

Lthe surface of the source container or
housing does not exceed five millirem
per hour

CC
LL

6

[(b) Rooms or other areas in hospitals
are net required to be posted with cau-
tion signs. and control of entrance or
access thereto pursuant to 1 20.203(c) is
not required, because of the presence of

As appropriate. the Information will In-
elude radiation levels. kinds of material. oo-
tUnate of activity. date for which activity Ls
estimated. mass enrichment etc

, Fur example. Containers In locations such
%, ate r canals. storage vaults. or hot

Amended 34 FR 19546.
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Ipatiente containing byproduct material
provided that there are Personnel in at-
tendance who will take the precautions

= necessary to prevent the exposure of any
si. individual to radiation or radioactive
ist material in excess of the limits estab-
'LUahed in the regulations in this part.

(a) Caution signs ere not required to
be posted at areas or rooms containing
vadioacties materials for periods of lest

2 than sight hours provided that (el) the
it. materials are constantly attended during

such periods by an individual who shall
LI: take the precautions necessary to Pre-
p vent the exposure Of any individual to
'' radiation or radioactive materials in ex

teas of the limits established in the regu-
lations in this part and: (2) such area or
room Is subject to the licensee's control

(d) A room or other area is not re-
quired to be posted with a caution sign.
and control is not required for each en-

icp, trance or access point to a room or other
' area which is a high radiation area solely
ccu. because of the presence of radioactive
A materials prepared for transport and

Lpackaged and labeled in accordance with
regulations cf the Department of
Transportation.

§ 20.205 Procedures for picking up, re-
ceiving, and opening packages.

N

LL
cc

(a) (1) Each licensee who expects to
receive a package containing quantities
of radioactive material In excess of the
Type A quantities specified in paragraph
(b) of this section shall:

(i) If the package Is to be delivered
to the licensee's facility by the carrier.
make arrangements to receive the pack-
age when it is offered for delivery by the
carrier: or

(if) If the package is to be picked up
by the licensee at the canter's terminal,
make arrangements to receive notifica-
tion from the carrier of the arrival of the
package, at the time of arrival.

(2) Each licensee who picks up a
package of radioactive mater:al from a
carrier's terminal shall pick up the pack-
age expeditiously upon receipt of notifi-
cation from the carrier of its arrival.

(b) (1) Each licensee, upon receipt of
a package of radioactive material, shall
monitor the external surfaces of the
package for radioactive contamination
caused by leakage of the radioactive con-
tents, except:

(I) Packages containing no more than
the exempt quantity specified in the
table in this paragraph:

(it) Packages containing no more
than 10 millicuries of radioactive mate-
rial consisting solely of tritium. carbon-
14, sulfur-33. or iodine-125;

Mil Packages containing only radio-
active material as gases or In special
form:

(Iv) Packages containing only radio-
active material in other than liquid form
(including Mo-99/Tc-991n generators)
and not exceeding the Type A quantity
limit specified in the table in this para-
graph; 'and

(v) Packages containing only radio-
nuclides with half-lives of lets than 30

20-6

45
As

F..

days and a total quantity of no snore
than 100 millicuries.

The monitoring shah be performed as
soon as practicable after receipt, but no
later than three hours after the pack-
age is received at the licensee's facility
if received during the licensee's normal
working hours, or eighteen hours if re-
ceived after normal working hours.

(2) If removable radioactive contami-
nation in excess' of 0.01 microcuries
(22,000 disintegrationa per minute) per
100 square centimeters of package sur-
face is found on the external surfaces of
the package, the licensee shall immedi-
ately notify the final delivering carrier
sad, by telephoner and telegraph, mailgram, or
facaireile,t the appropriate Nuclear Regulatory
Commission Impectioe and Enforcement Re-
gional Office shown to Appendix D.
TA111.0 or Usury awn Tvvs A croon:Tura

Exempt Tyr* A
Traalport group i queenly Unlit quantity Ludt

du tulil(euriss) On .miesi

I .01 Ct 001II 0.1 MON
III 1 s

N 1 10
VI 1 WO
VII 'iS,100 104
Spacial Foem.... 1 21

(c) (1) Each licensee, upon receipt of a
package containing quantities of radio-
active material In excess of the 'Ilea A
quantities specified in paragraph (b) of
this section. other than those transported
by exclusive use vehicle, shall manner
the radiation levels external to the pack-
age. The package shall be monitored as
soon as practicable atter receipt. but no
later than three hours after the package
is received at the licensee's facility if
received during the licensee's normal
working hours, or 18 hours if received
after normal %corking hours.

(2) If radiation levels are found on the
external surface of the package In excess
of 200 millirem per hour. or at three feet
from the external surface of the package
in excess of 10 millirem per hour,

the licensee
/ shall immediately notify by telephone
v- and telegraph. mailgi am. or facsimile.
tt the director of the appropriate NRC Re-

gional Office listed In Appendix D. and
the final delivering carrier

(d) Each licensee shall establish and
re maintain procedures for safely opening
F: packages in which licensed material is

received, and shall assure that such pro-
se cedures are followed and that due con-
s', sideration is given to special instructions

for the type of package being opened.

R § 20.206 Instruction of personnel.
Instructions required for individuals

cc working in or frequenting any portion of
Le a restricted area are specified In 1 19.12
Qlj of this chapter.
1.

I it tit iitttlioop t Ool 'qr.' 64
Sot 'it. Ott Ho .111k111..1 1 I Of itlab 111.11/1.1.

f Amended 41 Fit 16445.
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20.297 Siefert and tomtit-44*f Neared
nisteria/s is naratriesed ems.

(a) Licensed materials stand in an
unrestricted area shell be secured fleet
Unauthorised removal from the pleas of

wir steradc
(b) Licensed materials in an unre-

strictedstrictect area and not in storage shall be
Ltended under the constant surveillance
and immediate control 42411$ licenses.

WAS= DISPOSAL

120.301 General requirement.
No licensee shall dispose of licensed

Material exceet:
(a) By transfer to an authorised re-

alpient as provided In the regulations in
Part 30.40. or 70 of this chapter, which-
ever may be applicable; or

(b) As authorized pursuant to
120 302: or

(c) As provided in 120.303 or
120.304. appacabie respectively to the
disposal of licensed material by release
into sanitary sewerage systems or burial
in soil. or in 120.10e ( Radioactivity in
Effluents to Unrestricted Areas).
120.302 Method for obtaining approve

of proposed disposal procedures.
* (a) Any licensee or applicant for a
license may apply to the Commission for
approval of proposed procedures to dis-
pose of licensed materiel in a manner not
otherwise authorized in the rerdationa
In t/sas chapter. Each application should
include a description of the licensed ma-
terial erid.erny other radioactive material
Involved, including the nuunti see ah.,1
kinds of such material and the levels of
radioactivity involved, and the Pr000sed
manner and conditions of disrnisa' The
application should also include an anal-
ysts and evaluation of pertinent informs-
Uon as to the nature of the environment,
including topographical. geological. me-
teorological. and hydrological character-
istics: usage of ground and surface
waters in the general area; the nature

Land location of other potentially affected
facilities: and procedures to be observed
to minimize the risk of unexpected or
hazardous exposures.

4* (b) The Commission will not approve
g any application for a license to receive

licensed material from other persons for
ccu. disposal on land not owned by the
A Federal giwernment or by a State
Lgovernment.

(c) The Commission will not approve
any application for a license for disposal

N of licensed material at sea unless the
applicant shows that sea disposal otters

cc
u less harm to man or the environment
o than other prucUcal alternative methods
(-1Lot disposal.

p 20.301 Disposal by release Into sanl.
tar, sewerage systems.

No licensee shall discharge licensed
g material into a sanitary sewerage system

unless:
cc (a) It is readily soluble or dispersible

in water; and
(b) 'the quantity of any licensed or

other radioactive material released into
the system by the licensee in any one
Kstlesignatc.1 36 1K 23134.

day does not Weeded the larger of sub- which must be maintained pursuant Vii
Paragraphs (1) or (2) of this Parsgraleh: The ptellaions of paragraph (a) of this

(V The quantity which, if diluted b7 seot and records of bb- assays. includ-
ing average daily quantity of sewage re- * but recults of whole body ootniting exam-
leased Into the 'sewer by the licensee. m Initiate, made pursuant to 1 31),1(kotketli.
win result in gr. average concentration u- be. preserved indefinitely or until the.
equal to the Wilts specified in Appendix 11; Commission authorises their disposal.
B, Table I, Column 2 of this part: or Records which must be maintained per-

(3) Ten times the quantity of such slant se this part may be maintained in
thematerial specified In Appendix C of this form of microfilms.

Part: and
(0) The quantity of any licensed or

other radioactive material released in
any one month. if diluted by the average
monthly quantity of water released bye8 liat to the Director of the appropriate Nu-the licensee, will not result in an average 0 list

r dear Regulatory Commission Inspection andconcentration exceeding the limits spec- Enforcement Regional Office listed
!fled In Appendix B. Table I. Column 2 ccu. In App !ix I:), immediately aiZer its oc-
of this part: and x currenc ..:conies known to the Us,:

(d) The gross quantity of licensed and any lc, a. Inch of licensed material In
such quentlties and under such cireum-
stances that it appears to the licensee
that a substantial hazard may result to

'persons in unrertricted areas.

:120.403 Itepena a theft or hen et
Iiressaed material.

(a) Each licensee shall report by
wisp/tone and telegraph, maiegam, or facalm

other radioactive material released into
the sewerage system by the licensee does
not exceed one curie per year.
Excreta from individuals undergoing
medical diagnosis or therapy with radio-
active material shall be exempt from make a report pursuant to paragraph
any limitations contained In thisw' (a) of this section shall, within thirty
section. (30) days after he learns of the loss or

theft, mike a report in writing to the
20.304 Disposal by burial to solL x oppropris.te NRC Regional °Ince listed
Vo licensee shall dispose of licensed u in Appendix D with copies to the Direc-

winaterial by burial in soli unless: ; for of Inspection and Enforcement. U.B.
(a) The total quantity of licensed and Nuclear Regulatory Commission, Wash -

mother ington D.C. 20555. setting forth the folmother radioactive materials buried at any
None location and time does not exceed. at lowing information:

the time of burial, 1,000 times the amount
specified in Appendix C of this part: and

(b) Burial Is at a minimum depth of
four feet; and

(c) Sur,ceasive burials are separsted by
distance. of at least elx feet and not more
than 12 burials are made in any year.

20.30S Treatment or diapoeal by Inein
erasion.

No licensee 0101 treat or dispose of
licensed material by in.:Sneration except
us spvrificeli-7 spproted by the Combils-
Mon pursuant to 11 20.106(b) and 20.302.

execiers, atvOstra, AND Xarericerroti

(b) Each licensee who is required to

(1) A description of the licensed
material ir.voived. including kind, quan-
tity. chemical. and p:iysical form;

(2) A description of :he circum-
str..nces under which the loss or theft
occurred:

(3) A statement of disposition or
probable disposition of the licensed
material involved:

(4) Radiation exposures to individ-
uals, eh carnstanees under which the ex-
posures occurred. and the extent of pos-
sible hazard to persons in unrestricted'
1,11T(.5;

(5) ACUO:15 which nose been taken. or
§ 10.401 Records of curter.. radiation will be taken, to recover the material;

monitoring, and disposal. u. and
tal Each licensee shall maintain vec- X (6) 2roceCures or measures which

have bee:: or will be adopted to preventords showing the iadiation exposures of recurrence of the loss or theft of n-ail individuals for whom personnel mon-
itoring is required under 1 20 202 of the censed material

filing the writtenregulations in Mb put. Such records shall (o) Subsequent to
I; 11 1be kept oa Form NROS. in accord. repot t .c censee s..a a so report any

ance e S ons
that. form or on clear and legible rec- toe loss or theft which becomes available

ords containing ail the information re- .to the licensee. win ir. 30 day) after ht
learns of such information.oared by Form NRC5. The doses entered (d) Any report flied with . to Com-

on the forms or records shall be far mission pursuant to this seCtie shall be
periods of time not exceeding one calen-
dar quarter so prepared that names of individuals

who may have received es,Nisure to
radiation are stated in a :parate part
ol the report.

with the in tructi contained in additional information on

(b) )each licensee shall maintain rec-
ords in the same unite used in this part.
showing the results of surveys required

et by 1 20.201(b), monitoring required by
11 20.205lb) and 20.205(c). and disposals

Emate under Cl 20.3C2, 20.303. and 20.304. e
cc
u-

1-radiation and to
Records of individual

ma'artal et-

46

(c) Recual exposure to

467.

§ 20.403 Nodlicationr of incidents.
(a) Immediate notification. Each li-

censee shall immediately notify by tele-
phone and telegraph. mailgram, or fse-
simile. the Director of the appropriate
NRC Reitioni.1 Office listed in Appendix
fAmended 41 Fit 16445.
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LD of any Incident involving byproduct, an unrestricted area in excess of ten
source, or special nuclear material Poe- times any &Whoop's limit set forth ti
slued by him and which may have ibis pert er in the licensee% license.
caused or threatens to cause: Zech report required under

:fhb paragraph shall describe the extent
Of exposure of persons to racItaU014 or to
radioactive Material, including estimates
of each individual's exposure as required
by paragraph (b) of this section; levels of

p. radiation and concentrations of radio-

0
active material involved; the cause 'et
the exposure, levels or concentrations;

cc and corrective steps taken or planned to
LL assure against a recurrtnR.

(br Any report flied with the Commis-
sion pursuant to this section shall in-
clude for each individual exposed the
name, social security number, and date

rti, Exposure of the whole body of sine
individual to 25 rents or more of radia-
tion; exposure of the skin of the 'hole
body of any inclividani of 150 reins or
more of radiation: or exposure of the
feet, ankles, hands or forearms of any
individual to 375 rims or more of radia-
tion; or

t2, The release of radloacJvc mate-
rial in concentrations which. if averaged

g over a period of 24 hours. would exceed
5.000 times the limits specified for such
mandate In Appendix 13, Table 17; or

(3i A loss of one working week or
more of the operation of any facilities
effected; or

of birth: and an estimate of the indi-
14 i Dcunare to property in excess of vidual's exposure. The report shall be

''00 000 prepared so that this information 14
stated in a separate part of the -epos t.

(b) Twenty -lour hour notification.

so

Each licensee shall is !thin 24 hours no- (c) 'Deleted 38 FR 22220.1
Ithy by telephone and telegraph. mall-
gram. or facsimile the Director of the 120.406 'Deleted 38 FR 22220.1

to
appropriate NRC Regional Office listed 1 20.407 Personnel and u.

tr.. in Appendix D of any incident involving itoriag repos..
licensed material possessed by him and

l_which may hate caused or threatens to
cause.

()) Exposure of the whole b of any
individual to S rents or more of radia-
tion; exposure of the skin of the whole
body of any individual to 30 rems or
more of radiation, or exposure of the
feet, ankles. hands, or forearms to 75
rerna or more of radiation; or

(3) The release of radioactive mato-
rial in concentrations which. if aver-
aged over a period of 24 hours, would
exceed 500 timer) the limits specified for
such materials in Appendix B. Table 11:

1

1
LL

L

(3) A loss of one day or more of the
operation of any facilities affected: or

14) Damage to property In excess of
$1.000 cc

LL

C.1 (c) An) report filed ssith the Commission pur
1d5 want to this sectood shat, ne prepared so that
a name:. of mats duals ss h. use fettltd exposure
11- to radiation will be stated in a separate part of
A the report

§20.404 'Deleted 38 FR 22220.1

r§ 20.405 Report. of catemposures and
criresolise levels and concentrations.

in tai In addition to any notification re-
SquIred by s 20.403. each licensee shall

- maxe a report in writing is 'thin thirty
x (30) days to the appropriate NRC Re-
u. eternal Office listed in Appendix D with
.7 copies to the Du ector of Inspection an

LEnforcement. U.S Nuclear Regulator)
Commission, Washington. D.C. 20555.
of

r(Ii each exposure of an individual to
radiation or concentrations of radioac-
tive material in excess of any applicable
Writ in this parr or in the licensee's
license, (2) any incident for shjeja noti-
fication is required by i 20.403; and (3)
levels of radiation or concentrations of
radioactive material (not involving ex-
cossive exposure of any individual) in

LL

April 29, 1976

(a) This section applies to each
ceased by the Commission or the
ergy Commission to

(1) Operate a nuclear reactor do-
signed to produce electrical or heat
energy pursuant to f 50.21(b) or I 50.22
of this chapter or a testing facility as
defined in I 50.2(r) of this chapter:

(2) Possess or use byproduct material
for purposes of radiography pursuant to
Parts' 30 and 34 of this chapter;

(3) Possess or use at any one time,
for purposes of fuel processing, fabrics.
tion, or reprocessing, spec's' nuclear ma-
terial in a quantity exceeding 5,000 ars ms
of contained uranium-235. uranium-233,
or plutonium or any combination thereof
pursuant to Part 70 of this chapter; or

(4) Possess or use at any one time,
for processing or manufacturing for dis-
tribution pursuant to Part 30, 32, or 33
of this chapter, byproduct material in
quantities exceeding anyone of the fol-
lowing quantities:
Asercmticilds I

person
Atomic En.

Quantity in eyries
06/Ions-In
Cobalt-60
dold-108
Iodine-131
Irtchum-192
Krypton-se
Promethium -147
Technetium -99m

100

activities covering the preceding calen-
dar year:

(I) A report of either (I) the total
number of individuals for whom per-
sonnel monitoring was required under
1120.207(a) or 34.33(a) of this chapter
during the calendar year, or OD the total
number of individuals for whom person-
nel monitoring was provided during the
calendar year; Provided, that such total
includes at least the number of individ-
uitle required to be reported Wider para-
graph (b) (I) (I) of this section. The re-
port shall indicate whether it is sub-
mitted In accordance with paragraph
(bill) (I) or (ID of this section.

(2) A statistical summary report of
the Personnel monitoring information
recorded by the licensee for individuals
for whom personnel monitoring was
either rtqUired or provided, as described
In f 20.401(b)W, Indicating the number
of individuals whose total whole body
exposure recorded during the previous
calendar year was in each of the follow-
ing estimated exposure ranges

Xeffsnafea Whole Body Number of
Xs-pos.11re Range Mellott:11as to

(Rem)' eacA range
NO measurable exposure -..... --
Measurable exposure Less that. 0.1._
0 1 to 0 28
0.25 to 06
01 to 075
0.75 to 1
1 to 2
2 to 3

to 4
4 to 6
5 to 8
8 to 7
'I to 8

to 9
9 to 10
10 to 11
11 to 12
12+
The low exposure mnge data are re-

quired in order to obtain better Informa-
tion about the exposures actually re-
corded. This section does not require
improved meastu'emc -.ts.

§ 20.408 Reports of per.onnel expo..
sure on termination of employment
or work,

When an individual terminates em-
1 i with a licensee subject to

10 x 120.407. or an individual assigned to
16:* :11 work in such a licensee's facility. but not

tO
1, coo ,CC employed by the licensee, completes his

(b) Each person described in para. ''graph (a) of this section shall, within
the 11?-4 quarter of each calenda_r year,
submit Co the Di;r:tor of Inspection and En.
forcement, US. Nuclear Regulatory Commis.
don, Washington. D.C. 20555.+ the follossIng
reports, applicable to the described licensed

The Commission may require. as a !Manse
oondltion, or by rule, regulation or order
pursuant to 120.502. reports from licensees
who are licensed to use radionuclides not on
this list, in quantities sutnclent to cause
comparable radiation levels.
fArnended 41 FR 16445.

20-8

47

work assignment in the licensees facility.
the licensee shall furntsh to the Director of
Inspection and Enforcement.* U.S. Nuclear
Regulatory Commission, Washington. D.C.
20555, a report of the t.t-
dividual's exposure to radiation and ra-
dioactive material. incurred during the

"17117sensre whose license expires or term,
mites prior to. or on the List eLiY or the eal
ends sear, shall submit reports at the expo
cation or termination of the license. coserms
that part of the year daring which the license
was in effect

Individual rislues exactly Nun/ to the
values separating Exposure Ranges shall be
reported in the higher range.

Amended 38 12220
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IPeriod of emPlorinent or work assitn-
mint in the licensee's facility, contain-
Ina infunuation recorded by the licensbe
pursuant to II 20.401(s) and 20.101. Ouch

; report shall be furnished within 30 dabs
a. after the exposure of the individual has

been determined by the licensee or 90
Lidays after the date of termination of em-
ployment or work assigrusent. whichever
s earlier.

1 20.409 NoIlliestiese mod reports Se
ingivkleals.

(a) Requirements for notifications
and reports to individuals of expdeure to

Rradiation or radioactive material are
sPeciArd in l 19.13 of this chapter.

14 (b) When a licensee is required nor-
m /want to 11 20.405 or 20.408 to report to
to the Commission any exposure of an !n-
ig dividual to radiation or radioactive ma-

terial, the licensee shall also notify the
individual. Such notice shall be trans-
mitted at a time not later than the
transmittal to the Commission. and shall
comply with the provisions of 1 19.13(+)
of this chapter.

Excarriona AND ADDITIONAL
Rem: nt essinrrs

§ 20.501 Applications for ezemptioas.
The Commission may. upon application

by any licensee or upon its own initiative.
grant such exemptions from the require-

, ments of the regulations in tht part se
gl it determines are authorized by law and
=' will not remit in undue hazard to life or
z property.w

li,1 it' 20.502 Additional requirements.
.-The COrnmission may, by rule, regul .-

lion. or order, impose upon any licensee
Auch requirements. In addition to those
established in the regulations in this
part, as It deems appropriate or necessary
to protect health or to minimize danger
to life or property.

"§ 20.601 Violation,.
An injunction or other court order

may be obtained prohibiting any viola-
tion of any provision of the Atomic
Energy Act of 1954, as emended, or Title
II of the rnergy Reorganitalon Act of
1974. or any regulation or order issued
thereunder. A court order may be ob-
tained for the payment of a civil penalty

g imposed pursuant to section 234 of the
cô
 Act for violation of section 53, 57. 62, 63,

cc 81. 82, 101. 103. 104. 107. or 109 of the
IL Act., or section 206 of the Energy Reorga-
g nIzation Act of 1974, or any rule. regula-

tion, or order issued thereunder. or any
term, condition. or limitation of any
license issued thereunder, or for any
violation for which a license may be re-
voked under section 186 of the Act. Any
Person who willfully violates any pro-
vision of the Act or any reguls'lon or
order issued thereunder may be . illty of
a crime and, upon conviction. may be
punished by (Me or imprisonment or
both. as provided by law.

APPENDIX A (itesersdl



APPINDIX

Concentrations In Air end Wenn Above Nofvrel beck/round

Me* footnotes on Itstg 204)

Tobis 1 Teibh N

Colvenn 1

Alr
pCi/m1)

Column 2

Waist

pCi/m1

Clavnin

;ICJ/MI)

CitIvnin 2

Wow
(11CJ/M1

At 227 2 X10", x10" 11 x10", 2 X10-
3 X10-11 9 X10" 1x10-" 3 x10"

Pe 22B 11 x10" 3x10-1 3 x10" 9 X10"
2 X10" 3 X10" X10'" 9 x10"

Ant 241 X10-11 1 X 10'' 2 X10-11 4 x10"
* I 1 X10", x10" 4 X10-11 fx10"

242i 5 x10-13 1 x10-4 2 x10-11 4 x10"
3 X10-14 x10"1 9 x10"

Atm 242 4x10" 43 XX11001 1 xt0" x10"
5X10" 4X10'1 2 x10" 1 x10-4

Ant 243 X10-11 1 X10" 2 x10 it 4 x10"
1X10"" 1x10'" 4x10'11 3x10"

Ase 244
1

4X1,
2 X 0"

X10"
x10"

1 x10"
x10"

5 x10"
S x10"

30 122 2X10"1 11 x10" 6 x10" 3 X10" tr
1 x10-1 11)(10" 5x10"' 3 x10"

Si 124 2X10 "' x10-4 S x10" 2 x10"
2 x10-I ? x10-4 7 x10-* 2 x10" cr

Vs 123 x10-1 3 X10" 2x10" 1 x10" U.

A37 54110

3 X10"
X10"

3 X10" 9 x10".
1 x10"

1 x10"

A 41 Sorb 2 X10" 4 x10" .....
As 73 2 x10" 1 x10" 7 x10" x10-"

4 x10-1 1 x10-, 1 X10" 5 x10"
As 74 3X10-1 2x10" 1 x10" 5 x10"

1 x10-1 2 x10" 4 x10" 5 x10"
As 7 1 x10-1 x10" 4 x10" 2x10''

X12", ;00" 3 x10" 2 x10"
As 77 5 x10-1 2 x10"s 2 x10" 11 x10"

4X10-1 2X10" 1 x10" 11 x10"
At 211 7 X10" 5 X10" 2 x10"" 2 x10"

Bs 131
3 X10"
1 X10"

2 x10-3
x10-3

1 x10"
4 x10"

7 x10"
2 x10"

1 4 X10-7 X10" 1 x10" 2 x10"
8.140 1 X10" X10" 4 x10"

4 XIA" 7X10'" 1 utert 2 XXII:::

Mt 249 9 XIV* 2 X10" 3 X10-11 x10"
1 X10" 2 X10" 4x10"' x10"

Ok 250 1 -10? X10 -1 5 x10" 2 x10"
1 1 X10" X10" 4 x10-6 2 x10"

So 7 5 X10'1 5x10" 2x101

II 200
1 X10-
2 x10-7

x10::
1 x10

4 xX11::
x10"

2 X10"
4 x10"

1 x10-1 1 x10-1 5 X10" 4 x10"
II 207 2X10'' 2X10" 6 x101 x10-1

I X10" 2 x 10'1 X10-10 x10'2
04 210 x10-4 1 X10" 2 x10'" 4 X10-s

X10-9 1X10-1 2 x10-11 4)00-s
111 212 X10'" I x10" 3 X10" X10''

X10"? 1 X10-1 7 x10" 4 x10"

AMMO(

Contstitreflows In Air sod Stetr Atmore Metwel ocknsvnilComIlared

(Soo footnotes on MN 2841)

Toile I Tubb N

ilemoni (stood( errebber) hoops I Cohan 1 Colima 2 Colvin* I Cokes* 2

Ai WM., Air Wow

t (pCi/a1) pCi/s1 uCi/m1)(11Ci/m1

road*. (35) Or 112 5 I X10. X10" 4 X10" 3 X10"
I 2x10"' 1 X10" 6 X10"" 4X10"

Co4lantvon (411) (.4 109 5 5 X11," 5 X1r1 2 X10" 2 X10"
I 7x10" 1x10" 3X10" !XIV"

C41 111.6 5 4X10"' 7X111"" 1X10'' 3Y10"
1 4X10"' 7X10-" 1X10'' 3X10-1

04 115 S 2 xtrl I x10" x10" 3 X10"
I 2X10" 1x10" 6 X10" 4X10'1

Cekknot (20) Cs 45 5 3 XIII" 3 X10-4 1 x10" .9 X10"
1 1 x10-7 1x10'1 4X10"' 2X10-'

C.47 5 2x10 -' 1X10_" 6 x10" 2X10'_1
I 2 x10-1 1 x10" 6 X10" 3 x10"

CartsrnIvas M I) a 249 s 2 x10-" 1 x10" 5 x10"4 4x10"'
I I x10"1 7 X10" 3 X10-111 2 X10"

a230 $ 5 x10-13 4x10"'" 2x10"1 I X10"
I 1 x10-16 7x10'' 3X10 -11 3X10-8

a251 s 2x10 -1f 1x10 "" x10 -1" 4 x it)"
3 1 xIts's it x to', 3X10`" 3x10'1

a252 0$ X10-11 2)(10-4 2. x10-13 7x10''
0 I 3 x10-11 2.x10" I x10-11 5100"

a 253 5 x10-i8 4x10'1 3x10 -11 I X10"
I x10"" 4x10'' 3x10 -11 1x10-'

a204 S 5x10 -11 4x10'1 2x10'" 1X10 "'
I 5 x10-" 4x10" 2x10 -11 1 x10"

Gob*. (6) C14 s 4x10-' 2x10" 1x10'1 8 x10",
(CO,J SO 5 x10-2 1 X10-4

CfiUMB (53).. Co 141 5 4 x10" 3 x10" 2 x10" 9 X10"
I 2x10 -' 1x101 1X10'' 7X10"

Cs 143 5 3X10-' 1x10'"1 7X10" 4X10'
I 2x10" 1x10" 7x10'' 4X10 "1

Cs 144 3 1x10"' 3X10 -' 3X10 ", I X10"
1 X10" 3 x10" 2 X10-* 1 x10"

Csolvt* (55). Cs 131 5 1 x10" 7 X10" 4 X10" 2 X10"
I 3X10"4 3X10" 1 X10" 9 X10"

Cs 134a s 4 x10-8 22;10" 1 X10" X10-1
i x10" 3 x10" 2 x10" 1 X10-3

Cs 134 S 4 x10" 3 x10" I X10" X10"
I 1 x10" 1 x1111" 4X10", 4x10'1

Cs 135 3 5 X10" 3 X10" 2 X10" 1 x10"
I 9 X10" 7 X10" 3 X10" 3 x10"

Cs 13 s 4x10'8 2x10" 1X10" 9 x10"
I 2x10-' 2x10" 6 X10" X10"

C.137 s 6 x10" 4x10-' 2X10"' 2X10"8
I 1x10" 1x10`2 1X10". 4x10"

Chlorin* (17) a 3 $ 4 x10" 2 x10" 1 X10" 8 X10"
I 2x10"' 2x10" X10-10 6 x10"

C131 3 3 x10" 1 x10" 7X10" 4x10''
I 2 x10" 1 X10" 7 x10" 4 x10"

thrsinlvin (24) Cr 31 5 1x10"8 1x10"1 4x10'' 2X10.1
I s win-4 t wtrri a .tees I %, Ier-t-

o 4



APPENDIX $

Conon *orlon In Ali onsl Wvfor Novo Notre! Soekgrourt4...ContInus41

(See footnotes on page 20.1$)

Bement (otonsk noolsor) Isotope,

t

WIN I Tettle

Column 1 Column 2

ir Worsr

(pCi/M1)(11Cital)

Co (27)

C*Plret (29)

Coulon (94).

trysprosI4nt (66)

EinsfetnIons (99)

Erb Ion (64). ......

Snap horn (63)

55

Co 37

Co 5110

Co SS

Co 60

Cu 44

Con 242
4;1

Cm 243
1

Cm 244

Con 245

Can 246 5

Cm 247

Co 24S

Cm 249

Cly *65

Dy 166

Es 253 5

2340

Es 254

Es 255

Er 169

Fe 771 5

Iv 152
(T/2 X9.2 hn) 1
Ev 152
(E/2 ss 13 yrs) 1

Eu 154

Ess 155

3 x10"
2 X10"9
2 x10--1

X10-
x10"9

5 x10"
3x10"7
9 X10"
2 X10-
1 X10.
1 x10".
2 x10""
6 x10""
1 x10"99
9x10""
1 x10""
5 x10""
1 x10-*
5 x10-"
1 X10 *
Sx10 "
1 X10"9
6 x1U 22

I 1 X10 "
\1x10
1'400'3
3 )1,1)
2x10.!_
2 x10",
2 x10. 7
8 X10 "
6 x10 *
S X10-9
6 x10 9
2 x10 '"
1 x10"
5 x10 *
4 >00 19
6x10 7
4 x1(1-7
7 x10"7
ricri

4x10'7
3 x10 7

X10"
2 X10"
4 X10"
7 x10"

7 XXII::

Column 1 Column 2

Air Mier
(pCi/M1*(pCilM1)

2 XlIrs
1 x10-1
$ x10"
6 X10-2
4 X10"
3x10 "'
t x10-'
: x10-s
1 x10-2
6 x10"
7 X10",
7 x10-
1 x10-1
7 x10"1
2 X10-1
II X10-1
1 x10-4
S x10-'
1).10 -'

x10
1 x10 '
6 x10'
1 x10-s
4 x10 s
6 x10 I
6X10'2
1 x10-2
1 x10'2
1 X10 3
1 x10'
7X00
7x10'
3 X10'
5 x10 4
4 x10
4 x10 '
11 X10 '
0x10'
3 x10 3
3 X10-s
3 x10's
3x10'2
2 x10's
2 Y10-'
2 x10-s
2 X10-1
6X10 "'
6 X10"

xI0"
6 x10-2

1 X10-.9
6 x10"
6 X10"
.tx10 "7
3 h10"9
2 x10"
1 x10-6
3 x1D-99
7x10 "'
4 X10-9
4 X10""
6 x10-12
2 h10-13
3 x10""
3 x10""
3 x10"12
2 x10""
4 x10""
2 Xltr"
4 x10""
2X10 ""
4 X10'"
2 x10* "
4 x10 22
4X10 7
4 X10- 7
9X1('
7 X10-
$ X10 0
7x10'
3 ,00
2x10 I
2 x10 *
2X.10'10
6 x10' "
4 x10 't2
2x10-"
1 >00 "
2 x10
1 x10"
2x10''
2 x10-9
1 x10.9
1 Y10"
4 x10'"
6 X10""
1 x10"9
2 x10--*
3 X10
3 X10-2

5 x10-
4X10''
3 x10''
2x10''
1 X10-
9 X10"
5 X10"
3 x10-1
3 X10"
2x10-'
2x10-'
2 x10"
5 x10"
2 x10-1
7 x10"
3x10-3
4x10"'
3 X10"
4 x10
3 x10-3
4 X10-
2 x10-s
4 x10"Y
1 x10 6
2 X10 -s
2x10 "'
4x10
4 x10-1
4 x10-3
4 x10-s
2 xlIrs
2 x10"
2 x10- s
2 X10"s
1 x10"s
1 x10-s
3 X10-1

r.10-3
9 x 10'
9x10'1
1 x10"'
1 x10-
6 >00' s
6 x10-s

x10"s
S X10-1
2X10"3
2 X10- s
2 X10"
2 X10-4

APPINGIX

Censentretisus In Alr end Wafer Aieve 14e1wel Beckgroveul-Cenflovest

(Si e footnotes on peps 2045)

Elorosni (orornic nornIser)

t

UM* I Table II

Colville 1 Column 2

Air . Wafer

pCi/V11) pCita

fermium (100)

Floorin* (9)

Godotinhom (64).

GoMunt (31)

o Cionnorgrot (32)

8
Gold (79)

CC

24.

U3
C`4

Hafnium (72)

Holmium (67)

Hysfrogsn (1)

Indium (49)

Iodine (33)

Fat 254

Fat 255

F0234 5

F

04 153

Gil 159

Ge 72
1

Gs 71

Au 196

Au 191 5

Au 199

HS

No 166

H 3

Solt
11301

In 114ro

In 1150

In 115

125

1 126

1129

131

132

133

134

X10-
7 x10-1
2 x10-2
31 xx1100-4

2 x10-2
9 x10-2
5 x10"
4 x10"
2 x10"
2 X10"
1 x10-2
6 x10-
1 X10"
6 )(10"7
3 x10-2
2 x10-2
1 x10*6
3 X10"
4 x10"
7x10
2x10'1
2 X112"
S x10"
3 X10-
2 x10-3

X10-
7 x10-4

X10"?
2 x10"
2 x10'
2 x10.
2 X10"
3 x10-8
5 x10"
2 x10-2
I x10-9

723 XXx1110071;

3 xx11002
2 x10-2
9 x10-7
3 x10-6
2 x10-2
5 x10-2

4 X10"
4 X10"
1 x10"
1 X10-2
3 x10-2
3 x10-2
2 x10-2
1 x10-2
6 x10-2
6 x10-2
2X.10 -2
2 x10-2
1X10 -'
I x10"
5 x10-2

x10-2
5 x10-2
4 x10-2
2 X10-2
1 X10-2
3 x10"2
4 X10"
2 X10"
2 X10"
9 X10"
9 X10-1
1 x10-'
1 x10-1

4 X10"9
4 x10"
S x103-4
S x10-4
1 x10-2
1 x10-2
3 X10"
3 x10"
4 x10-2
6 x10-1

xhrs
3 x10-2

x10-2
x

6 x10-2
2 x10-2
2 X10-3
S X10-2
2x10"'
1 X10-3
4 X10"

Gleam 1 Gleam 2

At/ Water

MpCi/1
2 x119-9
2X10°"
0`x10 -*
4 x10-21
3 X10-16
6 X10-11

ft X10"
3 x10"

X10"'
6X10-'
64 XXX 111:0

42 X
X10":

1100::

2421 xxXx1111:00"1"

331 XXX11100°-1-8

7 X10"
6 X10"
2X10 -7

4423 xxx 1x1110:00

7 x10-1.
X10"

6
9 X10"

$ X10-7"
6 X10"
91 xX1100:"

2X10 -"

21 xY11013-14

1 n10-$

343 xxx1110078*

7 X10"
6X10'

cc

1 x10-* wo.
1 200'n' .o

233:X1:0-00:2

9 XIOW7 >

5 XX:::

2S Xx110073 C°111-

2 X1(2"

:x10'1

4 X10"
4 X10"

.0

1 x10-*4 rran- IA

5 X10" k 1-1

7 X10" )19

3 X10" sn

3S X10-z >0"s =
X10"

1 X10" 1

4221 xxxX11110:01: 3S$ LA

99 X100" -13

4 )(Ur'

xxX1110007.--

9 X10-2
6x10-9
2 x10"
3x10-7

4221 XXXXX11:10:00 71:4- Is:

2 X10" 56
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APPENDIX

C4montirenons Ak ..4 Wave AOWS Neve*, teekorovvslContbrsei

(Sot footnotes on pap 2042)

IFIement (atomic vvonhor) isehroe

PSOselovs (94)

Proloaknis (14)

P90131.01 X 42

Proweelvnavm (59) Pr 142

Pr 143

cr Premehivm ;61) PM 147.0

Pot 242

P. 243

Po 344

Po 210

8 Pm 141

t.) MI W u. 19*.meetivIvni (11) Ps 230

E Ps 231

2 Ps 233

Ite41ves (88) . . Rs 223

Ito 234

Rs 226

Re 221

Rados (84).. Pot 220

Rot 222

Rhookon R. 113

Sag
Re 186

R. 187

Re 188

ItbetIvm (45) Es 103m

Rh 105

Itvirld;vot (ST). . . Rb 16

lb 87

1

3 .

'Table II

Cabman 1 C.etemso 2

Ak Moor

11Ci/211)plCi/B1)

Cohnem 1 Colirass 2

Air Maier

(pCi/T51 (pCi/MI)

34 Xx1112-04

3 x10-1
3 x10-1

3 x10-1
5 X19"

7 x10"

2 x10"
3 x101

5 ,x1:1-1

1 x10-1

5 X10-
3 X10"
3 x10"

2 x10-4
2x10' a
4 x10 g
4x10-1 cc
2 xx102

x10"
2x101
1 *10
1x10'
7x10''
4x10'
2x101
3 X10
3x10"
3 X10"
3x10-'
3)(10"

x10-4
3x10"

x10"
5 x10 3
3x10''
2x10 3

6x10'
1 x10-1.
1 x1!XF
1 x10'
1x10'
7x10 3
2 x10 g
1 xlt/ '
2X10''

2X10 -11 1X10' X10"
4x10 -" 9x10-' 1x10-':
2x10'' 1X10 -1 6x101
2x10' 1X10 -1 x10
2x10" 1x10 -' 6X10-"
3 x10"' 3 x10" 1 x10-0

X10"g 2 x10" 2 x10"'
2x10-9 X10-1 7X10-'1
2x10'' x10-1 7x101
1 x10" 6 x10"' 4 x101
2x10'1 ,x10" 7x10''
2X10 "' t xXi100:* 5x101
3X10'1. . 1 x10"
2 x10" !X10-3 6x10 "'
6x101 6 k 10" 2x10 -'
1 x10-1 6 x10" 2 x10-9
3x10' 1x10-1 . 1x10"
2 x10-' 1x10'1 8x101
2x101 x10-3 6x10'"
8x10-9 7X10-1 3x10'"
1 x10-32 3 x10" 4 x10"'
1 x1013 8 x10-1 4 x10-"
6 x10" 4 X 10 3 2X10"
2 X10" 3x10 -1 6x10 -'
2x101 2x10'2 6 X 10-"
2x10 -' 1X10 "' x10."
sxio- 7x10-3 2 x10' "
7x19-18 2x10'' 2x10 ""
3x10 -" 4x10'1 3X10 '3

X10-'1 X113-' 2 x10 "
7x10'" x10" 2x10'"
4 x10-1' 7 x10 ' 1 X10-11

1 X10-*3x10 -' .

3 X 104 . . 3 X10
3x10"' 2x10-1 X10"
2X10-1 x10-1 5x10 -'

x10-' 3 X10" 2x10"'
2X10'1 1 x10:1 x10'9
9x10' 7x10'1 3X10'1
5 10 r 4x10 -3 2 ). 10'9
4 elf)" 2 x10-9 1 p(10

2Y10'' 9x10' 6x10 -'
0X10" 4)10-1 3X10
6 v10 -1 3x10' 2x10-

x10 r 4 x10 3 3x10'
3x10 -' 3x10'1 2 A10 4
3x10-/ 2x10-' 1x10
7X10-' 7x10'' x10-9

X10" 3x10-3 2X10"'
7 x10" . x12-8 2x10''

Ati1OIDU

Concenkunsons Mt Ak end Wafee Above Natant IlemborottodCeodives41

(Soo footnotes on 06!. 80.10)

nemoot (elmak number) Isotope '

t

Tokio I Tale R

Woven 1

Ak
(pCi/M1)(11Ci/1:11

Colima 2

Water

Column 1

Ale

(pCi/m1

Wows 2

Wooer

(pCifial

Itselanhent (44) R. 17 S 2 x10- I X10" 8 XIII" 4x1$
/ 2X10" 1 x10" 6 XIII" 3X10"

Iv 103 S 5x10' 2X101 2x105 8X101
I 8 X10-9 2 x10-4 3 x10-9- 8 X10-3

R.103 5 7x10'1 3x10 -1 2x111 1 xis"
: 5x10-1 3x10 -1 2X10"' 1X19-"

Re 101 S 0x101 4x10 "' 3 XIO-9 Ix /0"
I 6 x10-9 3 x10" 2 x10-90 1 XIS"

Svmmerism (62) Sr. 147 S 7 x10-11 2 x10" 2 X10-11 6 X10"
I 3x10 -" 2x10'1 X10-11 7X10'3

581 151 S 6x10- 1 x109 2x10" 4X10''
I 1 x10" 1 x10" 3x10 -' 4X10''

Sal 133 S 5X10'' 2X10 "' 2X18'' 8X101
I 4 x10" 2X10'7 1 X10" 8X10.1

Smenellvm (21) Se 46 S 2X10-' 1X10'7, 8x10'' 4X107
I 2X10"0 I X10" 8x11 4X10'3

Se 47 S 6X10'7 3X10'1 2x10' 9X10-3
I 5 X10" 3 X10-3 2 x10" 1 X10"

St 48 S 2x10"7 8x10 "' 6X10" 3 k10-1
I 1 x10" 8X10 -' 0X10 -' 3X10 "1

We:4.m (34) S. 7$ S 1 x10- 9 X10-1 4 X1W 8 3 Mr*
1 I X 10' 8X10 / 4X101 3 X to"

sok.n (14) :131 S 6X10"'' 3X10 -1 2X10'1 9X10''
I 1 x10-4 6x10-3 3x19'8 2x10''

Mew (47) A6105 S 6X10'7 3X10-1 2x101 1X10 -'
I 8 x10" 3 x10" 3 x10" 1 X13"

Ai 1/0.1 S 2x10-7 9x10-' 7x10"' 3X10"1
I 1 X101 x10" 3x10 -1e 3 X10"

Ao 111 S 3x..10-1 1X10'3 1x101 4X10'3
1 2x10'7 1 x10-3 8x10'' 4x10''

s.a. (11) 14e22 S 2x10'7 1x10'-2 6X10'' 4X10''
I 9x11'' 9X10 -' 3X10 -" 3X10-1

N.24 2 1 x10- 6x10" 4X10"' 2X10'
I 1 X10-7 8x10-' 5x10'' 3x10'1

Serenotiom (38) Sr 83ce S 4 x:0-3 2 x10" 1 x10-4 7 XIWg
1 3 x10" 2 X10" I mo- 7 X10"

Sr SS S 2 X10 " 3 x10" 8x10'' 1X10"'
I 1 x10" 2 X10-1 4 X10" 2 X10"

Sr 89 S 3x101 3x10-' 3x10 "4 3X10'
I 4 x10' ' 8x10 -' 1X10" 3X10 -1

Sr 90 3 1x10'' 1 X I VI 3x10'" 3x10"
I 5 xto - 1 XICri 2X10'18 4X10 "3

Sr 91 S 4 x10 " 2X10'1 3X101 7X10 -1
1 3 r 10" 1 x10" 9x10 -' 3x10-3

Sr 92 S 4x10-7 2x10-1 2X101 7X10 -1
I 3 x10" 2 x10-1 I x101 6x10-1

lolfor (16) .. .... S 33 S 3 x10 " 2 X10" 9X10'' 6X10"8
I 3X10'7 8X10 -3 9X101 3x10 -'

kinisolem (73) To 182 S 4 x10" tX10 3 1 x101 4 X10"
I 2 Y10.4 'I lein'i 7 le 1 n",11 4 w18-3

60



AP/11101X

CaacsaIrstitas I. Air 61141 Water A11164 Natural laclisrsiniCsititsasst

(See fOotno is on pegs 2045)

Maw* (assists ...ter) Iwo..

t

T. 1 T14. N

Tschsellsas (43) Ts 9611
1

Ts 96

Ts 97ss

Ts 97

Ts 99s.

Ts 99
1

Telketval (31) Ts 125a1
1

Ts 127.

Ts 127

Ts 129. 5

Ts 129
1

Ts 131. S

1

Ts 132
1

Tartivo (65) Th 160
1

rairalusa (al) 11 200
1

TI*01
1

11202 5

11 204
1

Tberfpa (SO) TO 223

TA a21

Th 230
1

In 231
1

TA 222
1

us TA noturel

Coihmas 1

Oclurial

esisein 2

uciftel)

Calms 1

Alr
(11Ci/1111:

Colima 2

Wow
(0C11311

$ xlIrs 4x10 -1
3 x10-0 3 X10-1
6X10'' 3X10"
2x10-' 1 oc10"
2X10'' 1x10"
2x10- 5x10"
1 x10" S X10"
3x10'' 2x10"
4 x10" 2 x10-I
1X10" $ x10-1
2x10" 1x10 -1
6 x 10" 5 x10"
4x10-' 5x10"
1 x10" 3x10"
x10" 2 xIG"

4 x10" 2 x10"
2x10'' x10-3
9x10'' x10-3

x10-1 1 x10-$
3X10'4 x10"
S x16-1 2x10-1
4x10'" 2x10 -!
4x10 -' 2x10-'
2 x10" 1 x10-1
x10" x10-4

1 x10" 6 x10"
1x10 -' 1x10 -'
rx 10" 1 x10-2
3x10'' 1x10-1
1 x10" 7X10 -'
3x10'' 9X10 -'
9 X11,-, 5x10-'
OO"-, 4x10 -'
2x10-' 2x10''
6x10-' 3x10''
$X10" 2X10-'

to-a 5X111-'
s)(101

O W"
eX I C"

axis -'
4310-4

ax ti-" SX 10's
1X 10""
I

010-4
X 10-1 73 WI

1 X 10-4 7X IV°
3310'11
1X10-"
ex IV"
6)11" 61110-4

3 x10-4
1 )(Hr.
2 xxitrtl0-1

xlre
Mir°

4 X10"
1 x10"
1 x10"

71 Xx11°0::

2 x10"
1 x
4 xio-,
S x10-9
1 x10-
6 x10-4
3 X10"
3 x10"
1 X10"
2 x10-3
1 x10"
1 x10"
6 x10"
7x10"
4x10-1
3 x10"

x10"
9 X10"
4 x10"
7 x10"
3 x10"
3 x10"

xXIe."I0"
9 x10-1
1)(10'1
11X10
3X11:1-"
3X110"6
IX 10""

SX 10"
4X 10"txic"

10-"
2 X10.12

1 x13-1
1 x10"
1 X10"
X10"

4 x10"
2 x10-4
2 x10-1

X10"'
6 x10"
3 x10-1
3 x10"

x10"
2x10-'
1 x10"
6x10 -'
S x10"
3 X10"
2 x10"

x11:1"
2 X10"
* x1O-4

x10"
6x10"'
4 X10"
3 x10"
2 x10"

x10"
4 xI0"
4 X10"
2 x10"
3 x10"
2 x10-4

x10"
7 x10"
1 x10"
6 x10"

321)III0e

:s
i

7X 10"
IX111-8
2X 10"
axle"

10 I

XXX 10:::
2
IX 10"
4X10-'
2X10-4
iXte-s

I

u.

AMEN=

Coossiaarsalsas In Air mod Webs Above Movral salresadCssileassil

(Sat footnotes on Sets 3046)

Table I Table 11

Ilioniont totemic sosistst) Wasps 1 Cams 1 Wotan 2 Cisisaia 1 Calms 2

Ale Wirier Air 111a1w

t 11Ci/D11) IjCifUtlyuCi/MI (liCi/M1
.,

Theolvre (90) . .. . 115 234 6 6x10'" 5x10-4 2 xI0" !oars
I 3x10"' 3x10-4 1x10'' 2x10''

Thaws 09) Tee 170 s 4 X10" 1 x111-1 1 x10" S x1411

I 3X10' 1x10-' 1x10" S X10-5

To 171 s 1 xlerT 1x10-' 4x10 -' 5(10'"
I 2 x10" 1 x10" $ X10" S :410-4

111 (So) Ss 113 s 4 x10" 2 x10-1 1 x10-1 3 x10-I
1 5x10 -' 2x10" 2x10-5 0x10-'

Ss 12.5 s I' X10" 3x10-' 4 x10-1 2X10'1
1 11)(10'1 3x10 -' 3 X 10" 2x10"

forigtoss (Weifona) (74)._ W 131 s 2x10'' 1X10-1 11 x10-0 4x10'"
1 1x10 -' 1x10 -' 4x10" 3x10''

W 165 5 5x10-' 4x10-' 3x10'4 1x10"'
I I xio-7 S x10-1 4 xio1 1x10''

W IV s 4 x10" 2 x10-1 2 x10" 7 x10"
I 3 x10" 2x10'' 1 x10" 6x10"

irenis (92) U 230 s 3 x10". 1 x10" 1 x10-11 5 x10"
I 1 x10- 1 x10" 4 x10-13 S x10"

U232 s 1 xto-t 3 x10-4 3 X10", 3 x10"
I 3x10-" 6x10'' 9x10 -" 3x10''

U 213 s 5x10- 9x10`' 2X10 -11 I x10-1
I 1x10-10 9x10-4 4x10-" 3x10-'

co U 234 s4 6x10- 9x10-' 2X10 -1' 3x10''
1 1 x10-0° 9x10-4 4x10'" 3x10 -'

WA U 233 e 3 ,00--. 1 x10-, 2 x10-11 3 x10"
1 1 x10- 1x10 -4 4x10 "" 3x10-'

0236 s 6x10- 1x10-' 2x10 -1t x101
1

1x10 ". 1X10" 4x10 -" 3X10-'
so U 233 e 7 x112"1 1 X10-4 3 xle-lf 4 x10-3

I 1X10-1' 1x10-' 0X10-" 4x10-'
U 240 s 2X10'' 1 x10" $ x10" 3x/0"

es
I ,

ti-nitwit s'
2 x10"
1 X10".

1 x10"1
1 x10"

6 x10"
SotIO-12

3 x10"
3 x10-2

1 1 x10-1° 1 x10" 5x10-11 3X10'
,saisiliss (23) 1f 4 S 2x10-' 9X10-' 6X10'' 3x10-'

1 6x10'4 $ x10-4 2x10'' 3x10-'
41~ (SO Xs 131.. Sob 2 x10" 4 x1fr?

Xs 133 Svb 1 x10-8 ... ..... ... 3 x10"
Xs 12350 Sob 1 x10-3 3 x10"
Xs 133 Sib 4 x10" 1 x10"

tivishrin (70) Yb 175 S 7x10-' 3 x10" 2 x10" 1 oc10"
1 6x10'' axle" 2X10-4 1 X10-4

W411V01 (39). V 90 5 1 x10" 6x10-4 4 x10" 2 x10"
I 1 X10" 6x10" 3x10" 2x10-'

Y91. 3 2X10-' 1X10'1 $ x10" 2x10-'
I 2 x10" 1 x10" 6 x10" 3 x10"

Y91 S 4x10 "' 0x10 -4 i x to-, 3x10 -'
t 3X10 - limo-, 1X10'' 3X10 -'

Y 92 S 4 x10" 2 oc10-1 1 x10 6 x10"
I 3X10-' 2x10-' 1x10"4 6X10-'

Y 93 s !MO" $ x10-4 6x10"0 3x10''
I 1x10-' $ x10-4 5x10-' 3x10 -'

-4

)

2
O

co

3

C

2
0,

0

2

)16

(' 2
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APPENDIX

Connentreffens In Al end Meter Aimee Nowa! lerkgreuniCentinwit

(See footnotes on MO 20 )

Ilenwnt (Mends member) ketone

7344

73nonlvm (40)

2

Auden.

Es 65

En Om

En 6

Zr 93

Zr 95

Zr 17

Tetsle Table 11

Colvena I Colvin,' 2 Celvonn 1

Al M.N. Al
(pCi/M1 (pCi/M13(pCi/M1,

1

1 x10-7
X10

4 X10-s
3 X10-s
7 X10-4

x10
1 X10''
3 x10 -7
1X10 7
3 x10-#
1 x10-7
I x10-#
1 x13'

3x10''

6 X10-is

3X10-7
S x10-3
2 XIV:
2 X10"
S x10-I
S x104
2x10'
2x10'
2 xiO's
2 x10's
5 x10-,
5 XIV'

. . .

9 x10-,

4x10 -'

4 XIV'
2 XICI-s
1 x10-,
1 X10''
2 x103*
3 x10.'
4 x10's
1 x10's
4 x10's
1 X70-'
4 x10"/
3 x10"/
3 x10-

1 x10 -"

Ceiewe 2

losable (11): laselabie (1).
'"?.#11J" means tint stistm given we kr submersion lh
sembpberled Intelts dead W aebsene material.

These radon concentrations are appropri-
ate for protection from radon-222 combined
'with its short-lived daughters. Alternatively,
the valve In Table 2 tasty be replaced by one-
third (%) orking Ind.' (A "working

F,I.Nrivs- is dslinsel as any combination of short.
cs lived radon322 daughter, polonlutn-2111,
In lead-214. bismuth -214 and polon1unt-214. in

Wow ttfone War of sir, without mod to the degree
etp3111bettlas. thnt win result in the IOU.

(11Ci /111/4 mate essission of 1.3 1 16, Ma of alpha
partici, energy.) The Table n value msy be
replaced by one-thirtieth (lie) of a "workleg
lersL" The limit on radon-222 concentration*
in restricted areas may be based on en an-
inial 'Wane.

1 x10-#
2x10 -'
7 xt0-#
ei0O's
2 x:0-#
2 xicre
1x10 -'

x10
4x10'
x10-#
2x10-'
2x10-'

x10-

3x10-

63

t4. rot soluble mixtures of 0-235. 17-334
and 17-335 to alt chemical toxicity may be the
limiting factor. If the percent by wright (en-
richment) at 13-236 is less than 6, the con.
centration value for a 40 -boar workweek.
Table I. Is 0.3 minigranle uranium per cubic,
aster of air average. ?or any enrichment.

e., Os product of the average oonoontrst3on and
6 time of exposure during a 40-hour workweek
gsharl not mama 11)(10- BA A01- hr/ml. where
ed BA Is the specific *Wray of the uranium In
cc haled. The concentration value for Table II is

0 OM ninlIgratos uranium per cubic meter of
g air. Tim species( activity for natural uranium

is 6.77x 10-' curies per gram II. The specifto
activity for other mixtures of 0-233, 0-34
and 17-234.1f not known, chef be:
ISA =3.6 x I0-# curies/grain 17 041r&ta#1
8A. (0.4 +0.33 Is+ o.00s4 ir) lo- sa0-73

where Pt Is the percentage by weight of 11-235,
expressed as percent.

Arnentled 37 FR
Areceded 39 FR

designated 40
Amended 40 FR

t Amended 3% 112
*Amended 39 FR

40 FR 50704.

23119.
21990; footnote te-
FR 50704.
50704.
7 9 31 4.
25463: redesignated



PART 20 STANDARDS FOR PROTECTION AGAINST RADIATION

NOTE TO APPENDIX X

rmaw slam tau am rwasamiende, the
kers: Is say ewe whom there a Wotan la sir et

=less el Ude Aippralls sheall bel==,
i 1. lf ths lesatily wed wassansens se ash reellseu

AN la She wham we tam. the Realties rums
DsMraW. nr

- =le Appealla R kr Um wale tedlseaskte wawa
dienushile is the labium the MOD betwiall the

is the sinew sat Om Una mimeeruz. saw

e g a* Is e madam Ths we el sash nabs lei at the _
IA welisseilesi es Ms Wean easy an awed "I" U.a..u

"woe% U.

le swami: if merle, A B. C /P.,
grvs. we !Mu )4PCs sod )4PCc resew

,r tees elm IMMONIP1411116 &Oa I. Mine is that
tee bilrelag ralatleashte Was:

C Cs Co
UPC, UM"'

2. 11 either tees Weitty se the saweetretloa el sal
w4lemetlide Ms mixture le sot haves. the IMAM,
rates. Ice prepoen of Appeadle shall be:

a. Pa purpose* of Table Coi. 1-11X10-11
Ccu. Par purposes of Tabls I. Col. 1-4 X 10-1

o. For pinposee at Table U. Col. 3-2 X 1014
c") u. Toe purposes Of Table 11. CAL 2-3 X 10-4L.

is sameatrathes eat ea. sod 60016111, 4

I. If lay ot the oonditlens speilawd below
Si. met, the corresponding Tritium spedithel
Wow sway be used In lieu at those specified
in paragraph I *bow.

a. If tam Identity of oath radloauclIde In
Nis mature is known but the concentration
of one or more of tam radionuclides in the
mature Is not known. the eoncsntration
limit for the mixture is the limit specified
in Appendix la" for the radionuclide in the
mbrture having the Wisest concentration
limit; or

b. It tine identity at sash radionuclide in
the mixture is not known. but it le known
that certain radionuclides apecilied in Ap-
pendix "B" are not prment In ths mixture,
the conosntration limit for the nslatum is

the lowest eonoentrattou Unlit specthed In
Appendix **13" for any radionuclide which is
sot known to be shwa from tha mixture:
or

Mensal (stock number) sod hoops

Tibia! Table II

Column 1
Air g)

Column 2
Water

leC7/01)

Column 1
Alr (sCi/m1)

Coin= 3
wain

(oCitaill

II it a remora that Sr so, 1 113, 1 171, 1125,1111, 11 in,
table II ea17). Pa 214 Pe 2Io. At 211. Ills 223, Ito lai.
All DA A. 23/. Re 235 711 730, Ps ni. Th At Ti-
an. Cm 24$. C1134.-ecd Ym 316 en not ptsont,.....

It It a known that ar to, lin, i 011, I irk il in, 1133.

Ps 11, Tbewl. Cm 244 CI 234, and Pia /14 WO sot
141.110417), Pb 310. Po 21A, Re 222, Ra 211, Rs 121,

5 LtrAnnevra that Pr in i 1211. 1 173.1 1211, 1 131, tar. II
11A17). Pb 314 RS 2211, Pis Cm 244, VW Ct ne an

11

not prawn .
111th known that (I IA, table U es171. Rs WC sad Rs

lf it le kemea that slptts.mittbs sod is 10. 1 120, Po
We ere set pelmet.

215. As al, Rs?* Ps ZtO.Ito HI, sod IA 240 Us not
present.

U tt Is tom that alphsemIttere and Pb no. Ae 327,
All 225, sad Pu 24t ars not present

U It b Sawn that slobsecuture see Ae 227 an sot
preMat.. -

U N il known that Ae 717. Th 230: Pe 231, Pu 1311, Pu
Ilk Pu 740. Pu itIL Pu 241. Cm KS. Clue sad CI231
ere ace praise

November 14, 1975

......... IX104

OX10-4

3X10-4

SX104

...... ^

4. If s mixture of radionuclides consists of
N uranium and its daughters In ore dust prior
O to chemical separation of the uranium from
it) the or*, the values specified below may co
re %said for uranium and Its daughters through

radium226, instead of those from paragraphs
1. 2, or 11.aboyo.

4--

I a. For purposes of Table 1, COI. 2-1x100
001/m1 groat alpha activity; or 6 X 10-u eel/
ml natural uranium; Or 75 micrograms per

' cubic meter of air natural uranium.
tr b, For purposes of Table II, Dol. 1-4; 10.41
U. 101/n21 gross alpha aotbrityi or 1X10.11 sal/

FLml natural uranium; or $ athwograms per
oublo rooter of air natural uranium.

[I. Por purpose* of this et3ta, a radio-
nuclide may be eonaldwad as not present In
a mixture U (a) the ratio of this coact:Ara-
ttozr of that ractionuslicia In the Winne
(Cs), to the concentration limit for that
radlonUdide epecillsd in Table II of Ap-

= pendia B (WV.) does not areal tis
CC Os 1
ti' 0.e. Inrecs-re and (b) the slim of snob
g ratios for all the radienUtlides eoraidened as

1....'not gement in tin mixture dose not erased
itii

-1/Fol SS4).

20-18

NOTE: Amendments made by 40 FR 50704 become effective 1/29/76.

55
k.J$. )



PART 20 STANDARDS FOR PROTECTION AGAINST RADIATION

Americium -441
Materiel

Antimony -122
Antimony-124
Antimony-125
Arsenic-73
Arsenic-74
Arsenic-76
Arsenlc-77
Zarium-131

Enourn-133 - -- _
1lulu:n-140
Bismuth-210
Bromine -52
Cadmium-109
Cadmium-115m
Cadmium -115
Calcium-45
Calcium -47
Carbon-14
Cerium-141
Cerium -l43
Cerium -l44
Cesium-131
Cesium- 134m
Cesium -134
Ccslum-135
Cesium-138
Cesium-137
Chlorine-36
Chlorine-38
Chromium -51
CobaJt- 58m
00balt-50
Cobalt -60
Copper-64
Dyspyrs.unt-165
Dysprosium-I68
Erbium-169
Frtnum -171

u., Eutop lum-162 22 b
t-4 Europium-152 l3 yr
I Europium -l54
= Europium-ibb

Pluorme- i9
Gado lin:um-153
Gadolinium-159
Gallium -72 .
Germanium-71
Gold - 188
Gold-199
Hafnium-181
Holmium-166
Ii)cirorPn-3
Indium-113m
fi,dium -1 l4m
Indium-115to
Indium-116
Wet:le-125
Iodine-12d
lodtne-129

'It Iodine-131
Iodine-132
Iodine -133
Iodine -l34
Iodine -136
iticitAnt-192
Iridium-194
Iron- 55
Iron-59
Krypton-85
Krypton-87
Lan than urn-140
Lutetium-177
Manganese-52
atancenese-54
Manganese-68
Mercury-197m
kiercury-197
Mercury-203
Molybdenum-99
Neodymium -l47
Neodymium-149
Nickel-59 _
Nickel -63
Nickel-05
'41oblum-93rri
ollobitim-56

1

Niobium-07
Osmium- 185

Nktoclirfes
01

100
10
10

100
10
'0

100
10
10

1

10
10
10

100
10
10

100
100
100

1

1.000
100

1

10
10
10

10
1,003

10
10

1

100
10

100
100
100
100

1

1

10
1,000

10
100

10
100
100
100

10
100

1.000
100

10
100

10
1

1

0. 1
1

10
1

10
10
10

l00
100

10
100

10
10

100
10
10
10

100
100

10
100
100
100
100

10
100

10
10
10
10

Material
Osmium -191na
Osmium -191
Osmium-103
Palladium-103
Palladium -109
Phosphorus-32
Platinum -101
Platinum-1113m
Platinum-103
Platinum-107m
Platinum -197
Plutonium-239
Polonium-210
Potasetum-42
Praseodymium -142
Praseodymium -143
Promethium -147
Promethium-149
Radium -226
Rhenium-188
Rheniusn-1811
Rhodium -103m
Rhodium-105
Rubidium-8G
Rubldiurn-87
Ruthenium-97
Ruthenium -103
Ruthenium-108
Rutheillum-106
Samarium -161
Samarium-153
Scandium-48
Scandium-47
Scandium-48
Solenium-75
Silicon -31
Silver-105
Sliver-110m
Sliver-Ill
Sodltun -24
Strontium-85

tr) Strontium-89
Strontium -90

do Strontium-91
cc Strontium -P2
LL Sulphur-O5

Tantalum-182
" Technetium-96

Technetium-97m
Technet lum-97
Tochnetltun-93rn
Technetium-90
Tellurlum-125m
Tellurium-1271n
Tellurium-127
Tellurhim -1 ^4m

ellttrium- 129
Tellurium -13im
Tellurium-132
Terbium-160
Thnlilum-20n
Thallium-201

Afferocurfat Any alpha emitting radionuclide
not listed above or mixtures of

100 alpha emitters of unknown coin-
100 poaltion
100 Any radionuclide other than alpha
100 emitting radionucildm. not listed
100 above or rrtixtures of beta emit-

10 ter* of unknown composition_ .1
100
100 Rant: ?or purposes of II 20.203 *m120.304.
100 when there is Involved a combination of iso-
100 topes In known amounts the limit for the
100 ty combination should be derived as follows:

01 S Determine, for each Isotope In the combine-
O. 1 Uon, the ratio between the quantity present

ip LL In the combination and the limit otherwise

Thallium-204
**Thorium (natural )

Thulium -1T1
Thuhum-171
Tln-113
'III, -125
Tungsten-181
Tungeten - 185
Tungsten-187

**Uranium (natural),
enlum - 233

Ur.mlum-'234- Uronlum-238

.01

100 established for the specific Isotope when not
ipo In combination. The sum of such ratios for

10 all the isotopes In the combination may not
10 exceed "1" (i.e.. "unity"). Example: Tor pur-

poses of 20.304. if particular batch con-
telos,20,000 nClt Au194 and 50.000 Aat
of Cm, It may also mcludt nut more than
300 oCit of 1131. This Itnnt tors determined
as follows:

.01
100
100
100
l00

10
10

100
10
10

1

10
100

10
100
:0
10

100
10

1

l00
10
10

1

0.1
10
10
l00
10
10

100
100
l00

10
10
10

100
10

100
10
10
10

100
l00
Inn

10
l00

10
10
10
10
10
10

l00
100

.01
.01

10
Xenon-131m 1.000
Xenon -l33 100
Xenon-135 l00
Ytterbium-175 100
Yttrium-00 10
Yttrium -91 10
Yttrium-92 ... 100
Yttrium-93 100

Inc-65 10
Zinc-89m l00
7.Inc-80 . 1,000
Zirconium-03 10
Zircon) um -0S 10
Zirconium-97 10

50

2047

t p.m pcs avi" kp,00c_?ci c14 n_ucipLi
150,000 .c, 1.000 .c.iico.00 ic 1

I_The denominator in each of the above
ratios wee obtained by multiplying the figure
in the table by 1,000 as provided In 1 20.304.

I Sued on alpha disintegration rate of
Th-232. Th-230 and their daughter products.

Based on alpha dniniazration rats of
11-2311, 1J-234, and 12 -236.

Amended 36 F R 16898.
Amended 3v FR :3')90.

t Amended 38 FR 29314.

April 30, 1975
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Appendix 0

UNITED STATES NUCLEAR REGULATORY COMMISSION

INSPECTION AND ENFORCEMENT REGIONAL OFFICES

Region Address
Telephone

Daytime Nights and
Holiday%

I

Connecticut, Delaware, DiStrict of Co.
lumbia, Maine, Maryland, Massachu
setts. New Hampshire, New Jersey,
New York Pennsylvan:a, Rhode Is-
land, end Vermont

Region I USNRC
Office of Inspection and

Enforcement
631 Park Avenue
King of Prussia, Pa. 19406

(215 )337.1150 (21S) 23711S

41*

Alabama, Florida, Georgia, Kenlucky,
Mississippi, North Carolina PanamaPanama
Canal Zone, Puerto Rico, S
Carolina, Tennessee, Virginia, Virgin
Islands, and West Virginia

Region II, USNRC
Office of inspection and

Enforcement
230 Peachtree St., N.W.
Suite 818
Atlanta, Ga. 30303

(404) 526-4503 (404) 526 -4503

111

Iiiinols, Indiana, Iowa, Michigan, Minne
sofa, Missouri. Ohio, and Wisconsin

Region III, ySNRC
Office of inspection and

Enforcement
799 Roosevelt Road
Glen Ellyn, III. 60137

(312) 858.2660 (312)858.2660

IVY

Ajkaf1SJS, Colorado, Idaho. Kansas,
Louisiana, Montana, Nebraska, New
Mexico, North Dakota, Oklahoma,
Soutn Dakota, Texas, Utah, and
INyvr.ting

Region IV, USNRC
Office of inspection and

Enforcement
611 Ryan Plaza Drive
Suite 1000
Arlington, Texas 76012

(4117)3:4.2141 (1117) 3344841

V

Alaska, Arizona, Califoinia, Hawaii,
Nevada, Oregon. Washington, and I.) 5
terelloilts and possessions In the
Pacific

Region V, USNRC
Office of Inspection and

Enforcement
1990 N. Callfornl.. Blvd.
Suite 202
walnut Crerk, Calif.

94596

(415) 486.3141 (415)486.3141

October 3,1975

0 FR 42557

NOT1-: The reporting and record keeping
requirements contained in K §20.205(b) and
20.205(c) and required by ii20.401(b) have
been approved by CAO under 11l80225
(R0054). The approval expires June 30.
1977.

2048
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UNITED STATES NUCLEAR REGULATORY COMMISSION

RULES and REGULATIONS
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RULES OF GENERAL APPLICABILITY TO LICENSING OF
BYPRODUCT MATERIAL

GENERAL PROVISIONS

Purpose and scope
Resolution of conflict
Activities requiring license.
Definitions
Interpretations
Communications

EXEMPTIONS

Specific eumptions
Peesons using byproduct material under

certain Energy Massa:eh and Devel-
opment Administration and Nuclear
Regulatory Commission contracts.

Carriers.
Exempt concentrations.
Certain item Containiaj by.

product material
Resins containing scandium-46

s.-scl designed for sand-con-
solidation sn sot wells.

Esenipt quanuties
Self - luminous products contain-

ing tritium. kr spton.115. or
peomethium.147

Gas and aerosol detecuus con-
taining byproduct material

LICENSES

Types of licenses
Applications for specific

licenses
General requirements for

issuance of specific licenses.
Terms and conditions of

licenses
Formation of licenses
Applications for rene.val

licenses
Applic..riins fur amendment of

licenses
Commission 1CtIOO on applies.

nom renew or amend

NtsrccTIONS. TESTS.
AND REPORTSt

Ito
tetp

Tests

Control and accounting procedures
for frilikirr. t

Tritium repot ts.$

Amended 37 FR 9201.
I Added 37 V R 9207.

ENFORCEMENT

3061 Modification and revocative
of licenses

30.62 Right to cause the unbholding or
recall of byproduct material

30.63 Violations

SCHEDULES

30.70 Schedule A-Exempt concentra-
tions.

30.71 Schedule B

AUTHORITY Secs 81. 82. 161 182. 183, 68
Stat. 933. 948. 953. 954. as amended (42 L S C
2111. 2112. 2201. 22)2. 22331. secs 202. 206. 88
Suit. 1244. 1246 (42 U S.0 5842 and 58461

Section 30.34(b) also issued under sec 184. 68
Stat. 954.m amended 142 L S C 22341 For the pur-
poses of sec 223.68 Stet 958 as amcnded(42 U.S.C.

2273).1 30 34(c) issued under sec 161h 611 Stat 948
(42 U.S C. 2201 (b)) and %t 30 51 and 10 52 issued
ender sec. 161.68 Stet 950. as amended (4: t; S C
2201(0)

f
t6 30.1 Purpose and scope.

This part prescribes rules applicable
to all persons in the United States goy-

; erring licensing of byproduct material
co under the Ato:nle Energy Act of 1954. as
ccu. amended (68 Stat, 919). and under Title
0 II of the Energy Reorganization Act of

1974 Ott Stet- 1242). and exemptions
from the licensing requirements per-
mitted by section 81 of the Act.

1 30.2 Resolution of conflict.

The requirements of this part are in
addition to. and not in substitution tor.
other requirements of this chapter. In
any conflict betwe:n the requirements in
this part and a specific requirement in

c63 another part of the regulations in this
chapter. the specific requirem:nt
govc:ns.

§ 30.3 Actisittes requiring license.

Except for persons exempt as pro-
vided in this part and Part 150 or this
chapter. no person shall manufacture.
produce. transfer. receive. acquire. own.
possess. use. import or export byproduct

58

material except as authorized in a
specific or general license Issued pur-
suant to the regulations i.: this chapter.

in
co
ea * 30.4 Definitions.
cc
u.
.p. As used in this part and Pars 31.36 of
'this chapter:

(a) "Act" means the Atomic Energy
Act of 1954. (68 Stat. 919)* including
any amendments thereto.

0--.
7: (a-I) "Administration" means the
COI, Energy Research and Development Ad-
CC ministration or its duly authorizedu.
o represen .atives:

r-., (b) Terms defined in section 11 of
asc° the Act shall liaise the same meaning
rc when used in the regulations in this part
ou- and Parts 31.36 to the extent such terms
el are not specifically defined in this part;
I.--

r(c) "Agreement State" means any
o state with which the AtOMIC EnergyI,

Commission or the Nuclear Regulatory
cc Commission has entered into an ettet.tive
u_ agreement under subsection 2746 of the

-Xci "Ncn.Agteement State" means any
'other State.

r0) -Byproduct material" means at.)
radioactive material (except special
nuclear material) yielded in or made
radioactive by exposure to :ne imitation
incident to the process of producing or

Iutilizing special nuclear material.
to (c) -Commtssion- means the
13° Nuclear Regulatory Commission and tts
LL duly authorized representatives.
::', (t), "Curie" means that Amount of

radioactive material u }Itch disintegrates
at the rate of 37 billion atums per se-
cund:

(g) "Government agency" means any
executive department, commtssion, in-
dependent esublishmenti. corporation.

ii,-

Amended 36 / It 1466

April 30, 1975
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PART 30 RULES OF GENERAL APPLICABILITY TO LICENSING-

$ uholl or partly, owned by the United
Siatt:stA America v.hich is an instrumen-
ility of the United States, or any board,

l i eau. division, srvice. office, officer,
1 authority. administration, or other
co estahltehmt nt in the executive branch of
OD the Government;
cr
ti. (h) "Human use" means the internal
g or external administration of byproduct

material, or the radiation therefrom, to
human beings;

0) "License" except where other-
wise specified means a license for
byproduct material issued pursuant to
the regulations in this chapter;

amount
M(j)(1) -icrocuric" means that

.r of radioactive material which ch-
5 untegrates at the rate of 37 thousand
(2)
C4 atoms per second;
cc (2) "Millicurie" means that amount
cc of radioactive material which disintegr-r,

Lates al. the rate of 37 million atoms per
second;

(k) "Person" means (1) any in-
dividual. corporation partnership, firm,
association. trust, estate, public or pri-
vate institution. group, Government
agency other than the Commission or the
Administration, except that the Ad-
ministration shall be considered a per-
son within the meaning of the regulations

this part to the extent that its facilities
acti :toes arc subject to the licensing

and related regulatory authority of the
Commission pursuant to section 202 of
the Energy Reorganization Act of 1974
(88 Stet I 244),5 any State or any politi-
cal subdivision of or any political entity
within a State, any foreign government
or nation or any political subdivision of
any such government or nation, or other
entity.and (2) any legal successor, repre-
sentative, agent, or agency of the forego-
ing,

r(I) "Physician" means an individual

sits Administration facilities and seitivt-
des idsottned in section =a area

(1) Demonstration Liquid Metal Past
Breeder reactors when operated as part of
the power generation facilities of as eliei-
tric utility system. or when operated to any
other manner for the purpose of demonstrat-
ing the suitability for commercial applies.
Lion of such a reactor.

(2) Other demonstration nuclear meters,
steeps shots In existence on January le, AVM
when °parotid as pert of the power gioners-
tion facilities of an electric utility system
or when operated in any Other manner for
the purpose of demonstrating the suitability
lot commercial application of rush reactor.

(3) "cattle* tumid Trim/01y for the re-
ceipt and Storage of blett-tenet radioactive
wastes resulting from licensed activates.

'4) netrievabte Surface &crag* Ifiseilltion
ether facilities autborteed for the ex-

, ..:ce purpose of subsequent tong-win mesa
sae of bish-level radioactive waste gown-
ated by the Administration. whicte are not
used for, or are part of. roseate 1i and devote,-
swot activities.

April 30, 1975

licensed by a State or territory of the
United States, the District of Columhia
or the Commonwealth of Puerto Rico to
dispense drugs in the practice of
medicine;

(m) "Production facility" means
production facility as defined in the
regulations contained in Part 50 of this
chapter;

(n) "Radiographer" means any in-
dividual who performs or who. in atten-
dance at the site where the sealed source
or sources arc being used, personalty
supervises radiographic operations and
who is responsible to the licensee for
assuring compliance with the require-
ments of the Commission's regulations
and the conditions of the license;

(o) "Radiographer's assistant"
means any individual who, under the
personal supervision of a radiographer,
uses radiographic exposure devices,
sealed sources or related handling tools,
or radiation survey instruments In
radiography;

(p) "Radiography" means the ex-
amination of the structure of materials
by nondestructive methods, utilizing
sealed sources of byproduct materials;

(q) "Research and development"
means (1) theoretical analysis, explore-

%) non, or experimentation; or (2) the ex-
0: tension of investigative findings and
u. theories of a scientific or technical

nature into practical application for ex-
perimental and demonstration purposes,
including the experimental production
and testing of models, devices, equip-
ment, materials and processes.
"Research and development" as used in
this part and Parts 31-36 does not in-
clude the internal or external ad-
ministration of byproduct material, or
the radiation therefrom, to human
beings;

(r) "Sealed source" means any
byproduct material that is encased in a
capsule designed to prevent leakage or
escape of the byproduct material;

(s) "Source material" means source
material as defined in the regulations
contained in Part 40 of this chapter;

(t) "Special nuclear material" means
special nuclear material as defined in the
regulations contained in Part 70 of this
chapter;

(u) "United States", when used in a
geographical sense, includes all territo-
ries and possessions of the United States,
the Canal Zone and Puerto Rico;

(v) "Utilization facility" means a
utilization facility as defined in the
regulations contained in Part SO of this
chapter.

w "Commencement of construe-

Amended 36 FR 1466.

30.2 P
59

Ition" means any clearing of land, ex.
cavation, or other subs:intial action that
would adversely affect the natural en-
vironment of a site but does nut include

7. changes desirable for the tempzrary use
in of the land for public recreational uses,
tk necessary borings to determine site
r. characteristics or other prceoristrieCtion

monitoring to establish background in-
formation related to the suitability of a
site or to the protection of environmen-
tal values.

§ 30.5 Interrelations.

Except as specifically authorized by
the Commission in writing, no in-
terpretation of the meaning of the
regulations in this part and Parts 31-36
by any officer or employee of the Corn.
mission other than a written interpreta-
tion by the General Cot Al will be
recognized to be bin....ng upon the Corn-
mission.

§ 30.6 Consasisakations.

a
cc Except where otherwise specified, all
°communications and reports concerningthe rh--efitrt and its

3T-16 and aprairiations
sltrula-Triadiissierth the bisector
NUeffirMiffiPraT

19§reitY3egmlitqf Ci5raniTssiiin;
Washington, D.C., 20S55..

repoliridif 'ilsplitttions may be
delivered in person at the Commission's
offices at 1 717 H Street NW.,
Washington, D.C., or "7920 Norfolk
Avenue, Bethesda, Md.

ir3oEMPTIONa

§ 30.11 Specific ezensptiaint..1

(a) The Commission may, upon ap-
plication of any interested person or

w upon its own initiative, grant such ea-r,to emptions from the requirements cf the
cc regulations in this part and Parts 31-36u.
r-. of this chapter as it determines are

authorized by law and will not endanger
life or property or the common defense.
and security and are otherwise in the
public interest.

(b) Any person rubjeet to the provi-
sions of *I 30.12(f) and 30.33(aX5) may
request an exe...iption from the require-
ments of those provisions. The Commis-

'Issuance of an exemption by the Nticleee
Regulatory Commission for even of byptottact
materiel contained in materials or products does but
relieve any person from complying with the amain"
requirements and regulations of the Deport meet of
Commerce applicable to the caplet of the niaterish
or the products containing such byproduct materials.

' Amended 34 FR 19546.



PART 30 RULES OF GENERAL APPLICABILITY TO LICENSING.

mon may grant an exemption from the
. provisions of § 30.32(1) and 30.33(a)(5)
upon considering and balancing the

'lowing factors.
1) Whether conduct of the proposed

.activities will give rise to a significant
advert ,- impact on the environment and
the nature and extent of such impact, if
any:

(2) Whether redress of any adverse
environnicnte impact front conduct of
the proposed activities can reasonably be
effected should such redress by necess-
ity;

(3) Whether conduct of the proposed
activities would foreclose subsequent
adoption of alternatives; and

(4) The effect of delay in conducting
ouch activities on public interest.
Dunn the period of any exemption
granted pursuant to this paragraph (b),
any activities conducted shall be carried
out in such a manner as will minimize or
reduce their environmental impact

s 30.12 Persons using byproduct
material under certain Energy
Research and Development Ad-
solnistraiitin and Nuclear Regulato-
ry Commission contracts.

Except to the extent that Administra-
tion facilities or activities of the types
subject to licensing pursuant to section

2 ...)f the Lnergy Ke,aganizafion Act of
74 are ivolved. any prime contractor

of the Administration is exempt from the
requirements for a license set forth in
sections 81 and 82 of the Act and from
the regulations in this part to the extent
that such contractor, under his prime
contract with the Administration
manufactures, pi c, duces, transfers.
receives. acquires, owns. possesses. uses.
Imports, or exports byproduct material
for (a) the performance of work for the
Administration at a United States
Government-owned or controlled site.
including the transportation of by pro-
duct material to or from such sac and the
performance of contract services during
temporary interruptions of such
transportation. (b) research in, or
development. manufacture, storage. test-
ing or transportation of. atomic weapons
or components thereto. or (c) the use or
operation of nuclear reactors or other
nuclear devices in a United States
Government owned vehicle or vessel. In
addition to the foregoing exemptions
and subject to the requirement for licens-
ing of Administration facilities and ac-
tivities pursuant to section 202 of the
Energy Reorganization Act of 19)4. ary
'rime contractor or subcontractor of the

dministras ton or the Commission is t x
cnipt from the requirements ft r a license
set torch in sections 81 and 82 of the Act

and from the regulations in this part to
the extent that such prime contractor or
subcontractor manufactures, produces,
transfers, receives, acquires, owns,
possesses, uses, imports or exports
byproduct material under his prime con-

"-, tract or subcontract when the Commis-
cc sion determines that the exemption of
0u. the prime contractor or subcontractor is
`I authorized by law; and that, under the
Iterms of the contract or subcontract,
there is adequate assurance that the work
thereunder can be accomplished without
undue risk to the public health and
safety.

§ 30.13 Carriers.

Common and contract carriers, freight
forwarders, warehousemen, and the U.S.

m Postal Service are exempt from the
ci regulations in this part and Parts 31-36
cr of this chapter and the requirements foru.

cl
8.-- a license set forth to section 81 of the Act

to the extent that they transport or store
byproduct material in the regular course
of carriage for another or storage inci-
dent thereto.

§ 30.14 Exempt concentrations.

(a) Except as provided in paragraphs
(c) and-W) c1.1 thislIStr2717211yr
tireisitirlira Fri (Fr recei:einen
liCinsesrifOrth in section /Mat the.Aci
and frOrit the re.zulations in this part and
Parts 31-36 of this A-alum:To' the extetiet
that such peiitab Warn; pU3Es;.:e3.
uses, transfers, owns or acquires
ducts or materials containing ct
material in concentrations not in excess
of thing 0;0 in § 30.70

(b) This section shall not be deemed
to authorize the import of byproduct
material or products containing
byproduct material

,r, (c) A manufacturer, processor, or
producer of a product or material in an

cc AgreementState is exempt from the re-
quirements for a license set forth in see-

c" *ion 81 of the Act and from the regula-
tions in this part and Parts 31. 32, 33. 34
and 36, to the extent that he transfers
byproduct material tontatncd in a pro-
duct or material in concentrations not in
excess of those specified in § 30.70 and
Introduced into the product or material
by a licensee holding a specific license
issued by an Agreement State. the Com-
mission, or the Atomic Energy
Commission expressly authorizing such
introduction This exemption does not
apply to the trar.ster of byproduct
material contained ii. any food,
beverage, cosmetic. drug, or other com-
modity or-pi od uct &signed for ingestion
or inhalation by or application to. a
human being.

30-3 70
60

(d) No person may introduce
byproduct material into a product or
material knowing or having reason to

Silobelieve that it will be transferred to per-
coons exempt under this section or
'equivalent regulations of an Agreement
r1State, except in accordance with a

license issued prusuant to § 32.11 of this
chapter or the general license provided
in § 150.20 of Part 150.
I-

22§ 30.15 Cetain item. coniainIng bp.
tic moduli material.
u.

(a) Except for persons who apply
byproduct material to, or persons who
incorporate byproduct material into, the
following products. or persons who im-
port for sale or distribution the follow-

14,) ing products containing byproduct
4/ material, any person is exempt from the
reu. requirements for a license-set forth in
71; section 81 of the Act and from the

regulations in Parts 20 and 30-36 of this
chapter to the extent that such person
receives, possesses. uses, transfers, ex-
ports, owns, or acquires the following
products:

,..,_
(1) Timepieces or hands or dials

containing not more than the following
specified quantities of byproduct
ntaterial and not exceeding the following
specified levels of radiation

(i) 25 millicurics of tritium per
timepiece.

(it) 5 millicuries of tritium per hand,
(iii) 15 millicuries of tritium per dial

(bezels when used shall be considered as
part of the dial),

(iv) 100 microcuries of pro-
methium-147 per watch or 200 microc-
uries of promethium-147 per any other
timepiece.

(v) 20 microcuries of pro-
.?,, methium-147 per watch hand or 40
ela) microcuries of promethium -147 per
cc other timepiece hand.

ea (vi) 60 microcuries of pro-
" methium-147 per watch dial or 120

mtcrocuries of promethium-147 per
other timepiece dial (bezels when used
shall be considered as part of the dial).

(vii) The levels of radiation from
hands and dials containing pro-
incthium-147 will not exceed, when
measured through 50 milligrams per
square centimeter of absorber-

(u) For wrist watches, 0 I milltrad
per hour at 10 centimeters from any sur-
face,

(h) For pocket watches. 0.1 millirad
per hour at I centimeter from any sur-
face,

(c) For any other timepiece, 0.2

April 39, 1975



PART 30 RULES OF GENERAL APPLICABILITY TO LICENSING

milltrad per hour at 10 centimeters from
any surface

(2) Lock illutninators containing not
more than 15 millicin les of tritium or
not more t han 2 millicuries of pro.
methium-147 instali:i in automohile
lucks The levels of radiation from each
luck illuminator containing pro-
methium-147 will not exceed 1 mIlllradr)

c., per hour al I centimeter from any sur-
es taLi: when measured through 50
v. millid,rams per square centimeter of ab
rs sorbcr

(3) n.11.1iii-CS of precision containing
not moo: than 1 millicurie of tritium per
balance or not more than 0 5 millicurie
of tritium per balance part

(4) Automobile shift quadrants con-
tainiug not more than 25 millicurtes of
tritium

r-
( I Marine compasses containing

F. nut inure than 750 millicurics or tritium
Ras and other marine navigational in-- -
struments containing not more than 250

LrmiliLunes of tritium gas.
r

F., (6) Therm:3sta, dials and pointers
containing not more than 25 millicuries

w of tritium per thermostat

(7)
1 t9) file-tron tahes. 1-',,uld That

Lath .ubc dues .tot contain more than
2 ore .0 ti,e tolloss mg specified quantities
'-° of by product material
E ,i) 14:.) millicuries of tritium per
4 microwave receiver protector tube or 10

Lmillit.unes of tritium per any other
elect ron tube.

r

I nticrocurie of cobalt-60.
5 microcuries of nickel-63,
30 micros uries of krypton-85.

S mit.rocuries of cesium -137;
30 microcuries of pro-

methium-147.to

And pr-6uled fun Itrr That the levels of
radiation trom each electron tube con-
taining byproduct material do not ex-
cced I millirad per hour at I centimeter
from any surface when measured
through 7 milligrams per square cen-
timeter of absorber 3

( 9 ) Ionizing radiation measuring in-
struments containing. for purposes of in-
ternal calibration or standardization, a

porp6scs .61 this subparagraph -deacon
tuRS inklush- spark tap tubes poser lobes gas

mlualng 06+ lamps re<elsans Whet.
inaissatof luhcs. piskup tans.

rad...16.6n dslectmo rubes and an) usher sumplelel)
66,...1,d Iuht ihri n aes.gata io c.undu6.1 cumuli
C16:6.11 6.c.a6 current..

"Dciciml 14 FR AO
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source of byproduct material not ex-
t.°
cr seeding the applicable quantity set forth
u- an § 30.71. Schedule B
us

s--
(b) Any pet son who desires to apply

byproduct material to, or to incorporate
byproduct material into, the products
exempted in paragraph (a) of this sec-
tion. or who desires to import for sale or
distribution such products containing
byproduct material. should apply for a
specific license pursuant to 32.14 of
this chapter. which license states that the
product may he distributed by the
licensee to persons exempt from the
regulations pursuant to paragraph (a) of
this section.

30.16 Resins containing scan-
dium-46 and designed for sand-con-
solidation in oil wells.

Any person is exempt from the re
quirements for a license set forth in sec-
tion 81 of the Act and from the regula-
tions in Parts 20 and 30-36 of this
chapter to the extent that such person

ry receives, possesses. uses. transfers. ex-
a ports. owns. or acquires synthetic plastic
u- resins containing scandium-46 which are
es designed for sand-consolidation in oil

wells. and which have been manufac-
tured or imported for sale or distribu-
tion, in accordance with a specific
license issued pursuant to 32 17 of this
chapter or equivalent regulations of an
Asseement State The exemption in this
section does not authorize the manufac-
ture or import of any resins containing
scandium -46.

30.18 Exempt quantities.

(a) Except as provided in paragraphs
(c) and (d) of this section, any person is
exempt from the requirements for a

license set forth in section 81 of the Act
and from the regulations in Parts 30.34
of this chapter to the extent that such
person recesses, possesses. uses.
transfers, owns, or acquires byproduct
material in individual quantities each of

g which does not exceed the applicable
Lo quantity set forth in § 30.71. Schedule B.
cc (b) Any person who possesses
tte, byproduct material received or acquired

prior to September 25. 1971, under the
general license then provided in § 31.4
of this chapter is exempt from the re-
quirements for a license set forth in sec-
tion 81 of the Act and from the regula-
tions in Parts 30.34 of this chapter to ti :
extent that such person possesses. uses.
transfers, or owns such byproduct
material.

(c) This section does not authorize
the production, packaging, repackaging,

61

P.7
30-4

or import of byproduct material for pur
poses of commercial distribution, or sic
incorporation of byproduct material into
products intended for commercial dis-
tribution.

(d) No person may. for purposes of
commercial distribution, Import or
transfer byproduct material in the in-
dtvidual quantities set forth in § 30.71
Schedule B. knowing or having reason to

LL LL believe that such quantities of byproduct

immaterial3 material will be transferred to persons
exempt under this section or equivalent
regulations of an Agreement State. ex-
cept in accordance with a license issued
under § 32.13 of this chapter. which
license states that the byproduct material
may be transferred by 'h.: licensee to
persons exempt under this section or the
equivalent regulatio.is of .111 Agreement
State

7 30.19 Self-luminous products con-
taining tritium, kry pion-85. or pro-
methium-147.

(a) Except for persons who manufac-
ture. process. or produce selflonmous
products containing tritium. krypton S5,
or promethium-147. or who import Lush
products, and except as provided in
paragraph (e) of this section, any person
is exempt from the requ rements for a
license set forth in section St of the Act
and from the regulations in Farts 20 and
30-36 of dos chapter to Mr ev.tcnt that
such person reccis es. possesses. uses.
transfers. exports. ow ns. or acquires tn
num, krypton-85, or promethium-147 in
self-luminous products manutactured,
processed. produced. Imported or
transferred in accordance with a specific

g license issued pursuant to ,; 32 22 of this
cri chapter. which license authorizes the
u- transfer of the product for use under this
al section

(b) Any person w ho desires to
manufacture. process or produce self-
luminous products containing tritium,
krypton-85. or promethium-147. or to
transfer or to import such products for
use pursuant to paragraph (a) of this sec-
tion should apply for a license pursuant
to § 32 22 of this chapter which license
states that the product may be transfer-
red by the licensee to persons exempt
from the regulations pursuant to
paragraph (a) of this section or
equivalent regulations of arc Agreement
State.

(c) The exemption in paragraph (a)
of this section does not apply to tritium,
krypton-8.:, or promethium-147 used in
products primarily for frivolous pur-
poses or an toys or adornments

r* 30.20 Gas and aerosol detectors con-
taining byproduct material.
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(a) .Except for persons who manufac-
ture, proceu, or produce gas and aerosol
detectors containing byproduct material

who import such products, any person
exempt from the requirements for a

license set forth in section $1 of the Act
and from the regulations in Parts 20 and
30-36 of this chapter to the extent that
such person receives, possesses, uses,
transfers, exports. owns, or acquires
byproduct material in gas and aerosol
detectors designed to protect life or pro-
perty from fires and airborne hazards,
and manufactured, processed, produced.
imported, or transferred in accordance
with a specific license issued pursuant to
Q 32 26 of this chapter, which license
authorizes the transfer of the product for
use under this section.

(b) Any person who desires to
manufacture. process, or produce gas
and aerosol detectors containing
byproduct material, or to import or to
transfer such products for use pursuant
to paragraph (a) of this section, should
apply for a license pursuant to I 32.26 of
this chapter. which license states that the
product niay he transferred by the
licensee to persons exempt !Tom the
regulations pursuant to paragraph (a) of
this section or equivalent regulations of
an Agreement State

r LICENSES

30.31 Types of licenses.

Licenses
in two typTGS: Metal and VeCifiC. S.Mat:
E cows n in

o upon app !cations filedinasuant mire E
r eat:left-RI annirrs12-.S.1.1

"I Gen ral cove with
the
mission or the issuance of kenos
d grirlirtrcbEAGigL.

g3.--§ 30.32 Appliances for speak licenses.
(a) alatenna for

ors should d
2M-

cr "Mr' cense." 9e

VIMIA

cc
LL

CC
LL

A

.(b) ririAnijaniT
after the filing of the original applica-
tion, and before the expiration of the
license, require further statements in
order to enable the Commission to
determine whether the application
should be granted or denied or whether a
license, should be modified or revoked.

(..) Each application shall be signed
by the applicant or licensee or a person
duly authorized to act for and on his
behalf.

(d) An application for license filed
pursuant to the regulations in this part
and Parts 32-36 will be considered also
as an application for licenses authorizing
other activities for which licenses are re-
quired by the Act, provided that the ap-
plication specifies the additional ac-
tivities for which licenses are requested
and complies with regulations of the
Commission as to applications for such
licenses.

(e) Each application for a byproduct
material license, other than a license ex-
empted from Part 170 of this chapter,
shall be accompanied by the fee
prescribed in § 170.31 of this chapter
No fee will be required to accompany an

Lapplication for renewal or amendment of
a license, except as provided in § 170.31
of this chapter

f(f) An application for a license to
receive and possess byproduct material
for commercial waste disposal by land
burial or for the conduct of any other ac-
tivity which the'Commission determines
will significantly affect the duality of the
environment shall be filed at least 9
months prior to commencement of con-
struction of the plant or facility in which
the activity will be conducted and shall
be accompanied by any Environmental
Report required pursuant to Part 51 ' of
this chapter.

1 30.33 Geneva! requirements for is-
finance of specific licenses.

(a) An application for a specific
license will be approved if:

(1) The application is for a purpose
authoriaol by the Act:

(?) it applicant's proposed equip-
ment and facilities are adequate to pro-
tect health and minimize danger to life
or property.

(3) The applicant is qualified by
training and experience to use the
material for the purpose requested in
such manner as to protect health and
minimize danger to life or property.

(4) The applicant satisfies any

u. Nuelcar blaVtal clan and Mutt'
U.B. NiMear Reg4ttia:Cokkirlsla,

LWashlogton, D.C. 2035.

1.may he filed in person at the Commis-
sion's offices at 1717 H Street, N.W

7. Washington, D.0 , or 7920 Norfolk
COO Avenue, Bethesda. Maryland. Informa-

tion contained in previous applications.
statements, or reports filed with the Corn-
ninston or the Atomic Energy Com-
mission may be incorporated by
rzfcrence, provided that such leferences
are clear and specific.

ip

Applications If

**Amcntica 39 FR 2b279
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Li.pearal requirements contained in Parts
32-36; and

(5) In the case of an application for a
license to receive and possess byproduct
material for commercial waste disposal
by land burial or for the conduct of any
other activity which the Commission
determines will significantly affect the
quality of the environment, the Director
of Nuclear Material Safety and
Safeguards or his designee, before com-
mencement of construction of the plan or

IA facility in which the activity will be con-
ina ducted, on the basis of information filed
ce and evaluations made pursuant to Part
u- 51" of this chapter. has concluded.
el after weighing the environmental,

economic, technical, and other benefits
against environmental costs and con-
sidering available alternatives. that the
action called for is the issuance of the
proposed license, with any appropriate
conditions to protect environmental
values. Commencentent of construction
prior to such conclusion may be grounds
for denial of a license to itecive and
possess byproduct material in such plant
or facility.

(b) Upon a determination that an ap-
plication meets the requirements of the
Act, and the regulations of the Comnos-
sion, the Commission will awe a specific
license authorizing the possession and
use of byproduct material (Form NitC
374, "Byproduct Material L:cense")

§ 30.34 Terms and conditions of
licenses.

(a) Each keens,: issued pursuant to
the regulations in this part and the

to regulations in Parts 31-36 shall be sub-
°
cc

)cot to all the provisions of the Act, now
u. or hereafter in effect, and to all valid
g rules, regulations and orders of the Com-

mission.
(b) No license issued or granted pur-

suant to the regulations in this part and
'Parts 31.36, nor any right under a

license shall be transferred, assigned or
in any manner disposed of, either volun-
tarily or involuntarily, directly or in-
directly. through transfer of control of
any license to any person. unless the
Commission shall, after securing lull in-
formation, find that the transfer is in ac
cordance with the provisions of toe Act
and shall give its consent in writing.

IIe

(c) Each person licensed by the
Commission pursuant to the regulations

el in dos part and Parts 31.36 shall confine
er his possession and use of the byproduct
U. material to the locations and purposes
A authorized in the license Excepi as

I otherwise plus aied in the license, a

November 14, 1975
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license Issue(' pursuant fu Frera-ulat (rin
in this part and P.irts 31 36 of this

So, chapter shall early with It the right to
e; receive, acquire. own. possess. and nu-
m port byproduct material Preparation for
u. shipment and transport of byproduct

tmaterial shall he in accordance with the
provisions of Part 71 of this chaplet.

r t(d) Each license issued pursuant to
he regulations in this part and Parts
,...16 shall be deemed to contain the
provisions set truth in section 183b. -d.,
Inclusive, of the Act, whether or not
these provisions are expressly set forth in
the license.

(e) The Commission may incorpor-
ate. In any license issued pursuant to the
regulations in this part and Parts 31-36.
at the lime of Issuance, or thereafter by
approartate rule. regulation or order,

inso such additional requirements and condi-
tions with respect to the licensee's

cc
a. receipt, possjsston. use and transfer of
a9, byproduct !renal as It deems appropri-

§ 30.32 and shall speedy tne rem ec s
whit]) the licensee desiies his license t
be amended and the grounds for such
amendment.

in
m_

§
cc
u. plicutions to renew or amend.
0
41

lice nsee
In considering an application by a

lensee to renew in amend his license
;he Commission will apply the appliea-
hie criteria set forth in 10 33 and Parts
1236 of this chapter

C40.41 Transfer of byproduct
material.

30.39 Commission action on ap-

(a) No licensee shall transfer
cn byproduct material except as authorized
es
m pursuant to this section.
SE (h) Except as otherwise provided in
nsa his license a nd subject to thc provisions

of paragraphs (c) and (d) of this section,
any licensee may transfer byproduct
material-

ate or neceSsary in oruer to ( 1 ) To the Administration:
Co Promote the common defense

and securny, g (2) To the agency an any Agreement
(if Pr otct., health or to minimize o State which regulates radioactive

danger to hi. or propety,
(3) Protect restricted data,
(ai Require such reports and the

keepink tit such records, and to provide
for such inspections of actisities under
the i.,..ns; ..) may be necessary or ap-
t:alai:este fa eftectuate the purposes of

Ltise Act eat: iceulatioas :hercander

30.35 [(Meted 40 FR 8774.1

30.36 E <Oration of licenses.

Except as provided in § 30 37(8). each
specilac license shall expire at the cnd of
the bay, in the month and year stated
therein.

§ 30_37 Applications for renewal of
licenses.

(a) Applications for renewal of a
specific license shall be filed in accor-
dance with § 30.32

(b) In any case in which a licensee.
not less than thirty (30) days prior to the
expiration of his existing license, has
filed an application in proper form for
renewal or for a new license, such exist-
ing license shall not expire until the ap-
plication has been finally determined by
the Commission

§ 30.38 Applications for amendment
of licenses.

Applications for amendment of a
license shall be filed in accordance with

November 14, 1975

sc. material pursuant to an agreement under
o section 274 of the Act,

ct

(2) To any person exempt from the
licensing requirements of the Act and
regulations in this part. to the extent per-
mitted under such exemption,

(4) To any person in an Agreement
State, suoject to the jurisdiction of that
State, who has been exempted from the
licensing requirements and regulations
of that State, to the extent permitted
under such exemption:

(5) To any person
receive such byproduct
terms of a specific license or a general
license or their equivalents issued by the
Atomic Energy Commission. the Commission,
or an Agreement State: or

(b) As otherwise authorized by the
Commission in writing

(c) Before transferring byproduct
material to a specific licensee of the
Commission or an Agreement State or to
a general licensee who is required to
register with the Commission or with an
Agreement State prior to receipt of the
byproduct material, the licensee
transferring the material shall verify that
the transferee's license authorizes the
receipt of the type, form, and quantity of
byproduct material to be transferred.

(d) The following methods for the
verification required by paragraph (e) of
this section are acceptable:

(1) The transferor may have in his
possession, and read, a current copy of
the transferee's specific license or
registration certificate;

authorized to
material under

30.6
63 73

(2) The transferor may have in his
possession a written certification by the
transferee that he is authorized by
license or registration certificate to
receive the type. form. and quantity of
byproduct material to he transferred,
specifying the Imam: or registration cer-
tificate number. issuing agency and ex-
piration date;

(3) For emergency shipments thc
transferor may accept oral certification
by thc transleree that he is authorized by
license or registration cern! :cafe to
receise the type. form, and quantity of
byproduct material to be transferred,
speedy ing the license or registration cer
tificate number. issuing agency and ea-

rn piration date Pridrl. fhat the oral
cel certification is confirmed in writing
cc within 10 days:

(4) The transferor may obtain other
Cl sources of intormatton compiled by a

reporting service (ruin °Metal records of
the Commission or the licensing agency
of an Agreement State as to the identity
of licensees and the scope and expiration
dates of licenses and registration. or

(5) When none of the methods of
verification described in paragraphs
(d)( I) to (4) of this section are readily
available or when a transferor desires to
verify that information received by one
of such methods is correct or up-to-date.
the transferor ma) obtain and record
confirmation from the Commission or
the licensing agency of an Agreement
State that the transferee is !Lensed to
receive the byproduct material

RECORDS. INSPECtIONi. TES IS,
PROCEDURES AND REPORTSt

§ 30,51 Records.

.Eachijsqnsierson who receives byproduct
material pant to alicsaasuasugdsovr
suant to the regulations an this part And
Parts 11-36 ifi3 records showing
the receipt. transf(rsexport and disposal
of sucTi bylasc171Erirria cue'.

a § 30.52 Inspections.

(a) Each licensee 1411 afford to the
Commission at all reasonable times op-

10Spesstebyproduet material
and the premisea apd facilities wherein
byproduct material tt aced or stored

(b) Each licensee hall make availa-
ble to the Commis for inspection,
trplin reasonable notice, records Iceptlay
him pursuant, to the regulations in this
cflapus"..

§ 30.53 Mts.

t Amended 37 FR 9207.
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.1. A; IEach Recasts shalriscrIaiir, eir-i)..":1701 ( the r..piat shrerr t Tr frc
th C011)13)1.11011 to perform, such tests ap, Iterg) Research and Des domicil' Ad-
the Commission deems appropriate on nontstration, Post Office Box 11, Oak
necessary for the administration of the r: Ridge. Tennessee 371430, and shall in-
regulations in this part and Parts 31-36. u* chide the Reporting Identification Sym-
including tests of:

(a) Byproduct matcrtal:
MIS) assigned by the Commission to

the licensee
(I)) Facilities wherein byproduct

material is utilized or stored; (I1) Except as specified in paragraph
(d) and (c) of this section. each licensee
who ti authorized to possess at any One
time and location more than 10,000

.D3 curies of tritium shall suhmit to the
IT Commission within thirty (301 days after
chine 30 and December 31 of each year a

30.54 Colon)l and sccounthsg pro- statement of his ilium inventory to the
(educes for tritium. nearest hundredth of a gram calculated

at 10.000 aloes per gram.

(c) Radiation detection and
monitoring instrui»ents: and

(d) Other equipment and devices
used in conection with the utilization or

, storage at ny product material.

(a) Except as specified in paragraph
(h) of this section. each licensee who is
authorized to possess at any one time and
locati.m more than 10.000 curies of tri-
tium shall establish and maintain written
material control and accounting pro-
cedures that are sufficient to enable the
he enwe to account for the tritium in his
pos.ession under specific license.

(h) Written material control and ac-
counting procedures arc not required for
1I I tritium produced or possessed within
a production or utilization facility inci-
dental to the operation of the facility, (2)
tritium contained in spent fuel. other
than tritium intentionally produced in or
recovered from a production or utiliza-
tion Medals for any subsequent use. (3)
tritium evio.ancd in devices imported 1-.)
persons licensed to transfer such des ices
to persons exempt from licensing pur-
suant to § 15, and (4; tritium con-
tained in sett- luminous des ices imported
by persons licensed to transfer such
des), es to persons exempt from licensing
pursuant to § 30 19.

3035 Trtium reports.

(a) L xcept as specified on paragraph
ot this section. each licensee whotin

transters or receives at any one tune
I POO curies or more of tritium shall
complete and distribute a Nuclei,
\Lomat Transaction' Report on Form

R('74 I, in accordance %soh the
printed instructions fen completing the
form. Each licensee who transfers such
material shall submit a completed copy
ot horns Nr C-74I to the Commission
and three copies io the reCCICr of the
material promptly alter the transfer
takes place Each licensee who receives
such material shall submit a completed
copy of Forni NRC-741 to the Cono.ris
slim and to the shipper of the material
within ten (10) days after the material is
received- The Commission's copies of

Amended 3a ER 2330.

The reports shall be
R submitted to use 12.S. Energy Research and De-
at velopment Administration. Post Office 8os
cc Oak Ridge. Tennessee 37830. and half include
LL Mu Reporting Identification Symbol (RIS) as-

signed by the Commission to the ht t nsee.

(e) Except as specified in paragraph
tdt of this section. each licensee who is
authorized to possess, import, or export
tritaum shall report promptly to the ap-
propriate NRC Regional Office listed In
Append:x D of Pat t 20 of this chapter
by telephone and telegraph. mailgram,
or facsimtle any incident in which an
attempt has been made or :s believed to
hose been made to commit a theft or un-
lass ful diversion of more than 10 cut tes

cr of such material at ans one time or mote
than 100 cm tea of such matel oil in any
one calendar year The initial report
than be foilusetl action a pe:a ice" cf fifteen
.15) days by a a ritteir teport stitindtted
to the appropriate NItC Reno:lid Office
'a inch sets forth the details of the inci-
dent and its consequences. Copies of such
a raten report shall be sent to the Di-
rector of inspection and Enforcement.
U S. NUcle21 Regulatory Commission,
Washington. D.0 20555.

raubsequent to the submission of the win-
:en report required by this paragraph.
the licensee shall prontptly inform the
Uhler Of Inspection and Enforcement by
means of a written report of any suliston-
tit e additional information. es loch

01.1.0111e5 .ts .tilablcto the licensee. eon
corning an attempted or apparent thell
or unlawty: diversion of tritium

(d) Tlie reports di imbed to this se
ci toot are not required lot tritium
eNt Ilto,5SCLI pursuant to a general license
E poly ided in Part lI of this chapter ua for

tritium contained in spent fuel
(c) The reports described in

paragiaph (b) of this section Mc not re-
quired tor (1) tritium produced or
possessed within a production in utiliza
dun tactlity incidental to the operation
of the Utility, other than tritium inten-
tionally l lueed by or lezoveled trout
a production ot utilization facility for
an) subsequent use; (2) tritium et stained
in des ices imported by persons licensee'

64 30.7

1
I
tirhansfer. suili'avices to pel N011t eX

g env( from licensing pursuant to 30.15,
0 or (3) tritium contained in sell-luminous
au_

devices imported by persons 'Reused to
f.; transfer such devices to persons exempt

from licensing pursuant to § 30.19.

Ebitostt irsit.Ni
§ 30.61 Modification and revocation

of licenses.

(a) The terms and conditions of each
license issued pursuant to the regualt ions
in this pal' and Parts 11-36 shall be sub-
ject to amendment, revision or modifica-
tion by reason of amendments to the Act,
or by reason ot rules, regulations and or-
ders issued in accordance a Ill the terms
of the Act

(b) Any license may he revoked, sus -
pended or modified, in a hole or in part.
for any material take statement in the
application or any statement ol tact r.
gutted under section 182 ot ibis' VI. or

go) because of conditions revealed by such
Co- application or SUM. Me111 01 I !Cr nr any
Er. report record or msp..etion or nth:,
ro means which ssuuld v.arrant the (ant

) mission to ietuse to grant .1 lie ensei i. an
original application. or tai Sp.latital , 1

Or i.111Ur t. to cibscre e any 01 the moos
and provisions of the Ast or of any role
regulation or order of the Commission

(C) EACcp1 in cacs of , illtuloess Or
th ,se in ohich the public health tete rest
or safety requires other,' Ise , , f,,, i.s,
shall he modified. suspended i os cit Cd

unless. pr'ur to the instioni m ,a pri-
etAtillIgS IICreli.1 .1a.IN or Lop,' a..... hid
may w ar rent such as titfil Shall has... b...-en
called to the attention of the license, 111

writing and the licensee shall fait: 1 ,:er,
aceorded ..n opportunity to de totinstr.a:
or dChIL c compliance ,A Ith All lass tub re

N.yutrcntents
*)
f-.03 * 30.62 Right to cAurte the with ltd
cc ing or recall of byproduct
u mat eriu:..0

m
The commission may Cause the %ith

holding or recall of byproduct ann tat
Irom any licensee a ho ta not equipped hi

u, observe or tails to observe such saline
0,5' standards to protect health as mat} Le

7t established by the Commisom or l.
LL uses sulk Mall f gals I' % 11,1,liitill ,1 Lo., 4 it

O regulation of the Commission, or in a
manner other than as ells, 'used iii the 3p
plication IllereiOr or approved be the

Commission.

30.63 1.'iolat ions.

ru An minimum or 01 hei spurt order
a' may be ()Mauled prohibiting any viola
Il non of any pros 'chin of the 'Mono,

Emertty Act 01 1954. as amended. or I

the 11 of the Energy Reorganization As
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PART 30 RULES OF GENERAL APPLICABILITY TO LICENSING-
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